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CHAPTER I INTRODUCTION 
With the rapid growth of science, western civilization 
is undergoing a technological revolution. The nature of 
work and life changed as the levels of science and 
technology advanced. Actually, technology developed so 
quickly that job changes were pressed to keep up. Whereas 
advanced technology ended many old jobs, it also created new 
ones which usually required different skills and, in many 
cases, greater technical knowledge (McClure, Chrisman, & 
Mock, 1985). Under such pressure of technological 
revolution and transition of the nature of work, some 
individuals would experience the concern and fear about the 
impact of these changes on their lives. Anxiety created by 
the emergence of computers in the work place and our daily 
life is a good example. 
The computer, a product of high technology, is becoming 
an everyday necessity instead of an esoteric tool. While 
this new product does improve human living, many people 
become nervous, fearful, or resistant to this new 
development. These emotional reactions to the computer may 
be interpreted as "computer anxiety". 
The causes of computer anxiety are diverse and may vary 
from individual to individual. In general, according to 
Rogers and Eichholz (1964), this anxiety about computer 
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technology may be related to variables such as inadequate 
information about using computers, lack of experiences, 
procrastination, and fear of the unknown. Most people have 
not been prepared for such a rapid penetration of technology 
and their understanding and knowledge of computers have not 
kept pace with the technology. This inability to assimilate 
the technology has resulted in computer anxiety (Raub, 
1983). 
People will deliberately avoid an object or situation 
which they perceive as threatening. Similar to that, people 
who are anxious about computers often avoid learning or 
using them. When given a choice between using and not using 
computers, they often choose not to (Seidel & Rubin, 1977). 
Researchers and educators have pondered the 
relationship between technology and anxiety. Technology can 
be defined as the design and use of tools to solve problems 
(Zimmerman, 1982). Anxiety could be induced by the prospect 
of working with tools (Hoffman, 1983). This is particularly 
so, when one has to work with unfamiliar tools. To 
differentiate the general anxiety induced by technology, the 
specific anxiety induced as a result of using tools is 
referred to as "tool anxiety" (Miller, Benton, & James, 
1983). In James' study (1984), he indicated that the fear 
of using tools is similar to the computer anxiety. Miller, 
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Benton, and James conducted a study to measure tool anxiety. 
Their study was based on the premise that variability among 
individuals with regard to the degree of anxiety evoked in 
the contemplated or actual use of tools, machines or other 
equipment has similar consequences to that of anxiety for 
mathematics. They found that measured levels of tool 
anxiety were significantly related to sex of a person and 
past tool-related experiences. 
Some psychologists and educators are proposing that 
computer anxiety is comparable to test anxiety and math 
anxiety as a situational manifestation of the general 
anxiety construct (Cambre & Cook, 1985). As recommended in 
Lin's (1985) study, research of correlates of computer 
anxiety is needed. The results of correlates study will 
enhance the understanding of the nature and occurrence of 
computer anxiety and offer valuable information for the 
design of computer curricula and the prevention of computer 
anxiety. Trait anxiety has been found in her study to be 
moderately correlated with computer anxiety. One of another 
possible correlates is tool anxiety. Is computer anxiety a 
valid psychological construct such as math anxiety? Or is 
computer anxiety another variation of tool anxiety which is 
evoked in the use of a new tool? The primary purpose of 
this study is to investigate the correlation between 
computer anxiety and tool anxiety. 
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Statement of the Problem 
This study was designed to investigate the relationship 
between computer anxiety and tool anxiety and to examine if 
persons with different academic choices differ on the 
anxiety toward computers or tools. 
Purposes of the Study 
The purpose of this study, along with the investigation 
of the relationship between computer anxiety and tool 
anxiety, was to understand the nature of computer anxiety 
and tool anxiety. 
More specifically, the purposes of this study were: 
1. to examine if significant correlation exists 
between computer anxiety and tool anxiety; 
2. to ascertain the magnitude of the correlation 
between computer anxiety and tool anxiety in 
terms of sex and majors; 
3. to investigate if the anxiety toward computers or 
tools differs in terms of sex and majors; 
4. to examine the possible variables which 
contribute to the prediction of computer anxiety 
or tool anxiety; 
5. to provide educators and researchers with 
information for the measurement of computer 
anxiety and tool anxiety; and 
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6. to provide educators, administrators, and 
counselors with information which will be helpful 
to develop or adjust an educational program which 
would reduce anxiety in the use of computers and 
tools. 
Significance of the Study 
In recent years, the fact has been gradually recognized 
that personality and motivational variables are important 
correlates of scholastic achievement in the same way that 
intellectual aptitudes have long been regarded as being 
important. The relationship between anxiety and learning in 
educational settings has been examined by many psychologists 
and educators. Abundant evidence consistently points to a 
negative relation between anxiety and various measures of 
learning and academic achievement (Gaudry & Spielberger, 
1971). 
In the issue of computers and technical tools, 
educators and researchers are also concerned about 
relationship between anxiety and learning and using 
computers and tools. With the increasing use of computers 
and tools in education and other career programs, the need 
for research on computer anxiety and technical tool anxiety 
has become apparent. 
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This study is primarily designed to examine the nature 
of computer anxiety and tool anxiety and, moreover, to 
investigate the relationship between computer anxiety and 
tool anxiety. It is believed that the information and 
findings of this study will contribute to a fuller 
understanding of the constructs of computer anxiety and tool 
anxiety (or mechanical anxiety) and, thus, to help educators 
and teachers modify their program and instruction to improve 
the learning environment. Those high anxious students may 
have a better chance of success in computer- or tool-related 
courses and, therefore, in choosing a particular career or 
entering the technical occupation areas where they can be 
more successful and less stressful. 
Questions of the Study 
This study addressed four major research questions: 
1. Were there significant correlations between 
computer anxiety and tool anxiety among (a) all 
subjects, (b) male subjects, (c) female subjects, 
(d) subjects in different academic areas? 
2. Did (1) males and females, and (2) subjects in 
different academic areas differ on (a) computer 
anxiety, (b). tool anxiety, and (c) the 
correlation between computer anxiety and tool 
anxiety? 
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3. Did computer anxiety, tool anxiety, math anxiety, 
and trait anxiety significantly correlate with 
each other? 
4. Did the selected demographic variables contribute 
to the prediction of subjects' anxiety toward 
computers or tools? 
Procedures of the Study 
The procedures of this study were stated as follows: 
1. Conducted a review of literature related to 
computer anxiety and tool anxiety. 
2. Defined the terms of "computer anxiety" and "tool 
anxiety". 
3. Determined the population of the study. 
4. Selected the samples of the study. 
5. Prepared the instrument of the study. 
6. Obtained permission from the University Committee 
on the use of Human Subjects to use students as 
subjects of this study. 
7. Conducted a pilot test to try out the instrument. 
8. Revised the instrument based on the results of 
the pilot test. 
9. Obtained permission from the chairmen of selected 
departments to distribute the instrument in their 
departments. 
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10. Contacted and obtained permission from the 
instructors of selected courses. 
11. Administrated the instrument to the samples. 
12. Analyzed the data and test the hypotheses. 
13. Wrote a report of the research results based on 
the analysis of the data. 
Assumption of the Study 
The following assumption was made concerning the study; 
Subjects were able to understand each item and gave honest 
responses to the items of the instrument. 
Limitations of the Study 
The study was conducted under the following 
limitations: 
1. The sample of subjects was limited to the current 
students enrolled at Iowa State University. 
2. Samples were not representative of the 
population. Random sampling was not utilized in 
selecting the samples. 
3. The measurement of computer anxiety and tool 
anxiety was limited to employing only a self-
report method. 
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Definitions of Terms 
Anxiety: a mixture of fear, dread, apprehension, and hope, 
referred to the future. 
Trait anxiety: relatively stable individual differences in 
anxiety proneness as a personality trait. 
State anxiety; a transitory emotional state or condition of 
the organism which varies in intensity and 
fluctuates over time. 
Tool anxiety: a mixture of fear, dread, apprehension, and 
hope that an individual encountered when 
attempting or planning the usage of a tool or 
machine. 
Computer anxiety: a mixture of fear, dread, apprehension, 
and hope that people feel when planning 
to interact or when actually interacting 
with a computer. 
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CHAPTER II REVIEW OF LITERATURE 
In this chapter, literature pertaining to the research 
topic has been examined and presented in three areas: (1) 
anxiety, (2) computer anxiety, and (3) tool anxiety. 
Anxiety 
Anxiety, one of the most important concepts in 
psychoanalytic theory, is used to explain observable 
behavior but has no clear physical existence itself (Levitt, 
1980). It plays an important role in the development of 
personality and in the dynamics of personality functioning 
(Hall, 1954). In the following section, the nature of 
anxiety, trait and state theory, test anxiety and math 
anxiety are briefly reviewed. 
The nature of anxiety 
It is agreed by psychologists - Freud, Goldstein, 
Horney - that anxiety is a diffuse apprehension. Some 
special characteristics of anxiety are the feelings of 
uncertainty and helplessness in the face of the danger. The 
central difference between fear and anxiety is that fear is 
a reaction to a specific danger while anxiety is not 
specific, "vague", "objectless" (May, 1977). Thus, May 
(1977, p. 205) proposed the following definition of anxiety: 
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Anxiety is the apprehension cued off by a threat to some 
value that the individual holds essential to his existence 
as a personality. The threat may be to physical life, or to 
psychological existence, or to some other value which one 
identifies with one's existence, such as success, the love 
of another person. 
Sigmund Freud regarded anxiety as "a specific state of 
unpleasure ... a signal of danger ... Symptoms are created 
in order to remove ... the situation of danger ... Anxiety 
would be the fundamental phenomenon and the central problem 
of neurosis" (Levitt, 1980, p. 18). He differentiated two 
types of anxiety — objective anxiety and neurotic anxiety 
largely on the basis of whether the source of the danger was 
from the external world or from internal impulses 
(Spielberger, 1966). 
(1) Objective anxiety — a complex internal reaction to 
anticipated injury or harm from some external danger and the 
intensity of this anxiety reaction is proportionate to the 
magnitude of the external danger. 
(2) Neurotic anxiety — a reaction to threat which is 
disproportionate to the objective danger (but not the 
subjective danger) and involved repression and neurotic 
defenses. The source of the danger that evoked this 
reaction was internal rather than external, and this source 
was not consciously perceived because it had been repressed. 
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Epstein proposed a general description of anxiety from 
all of the definitions he analyzed as "a state of diffuse 
arousal following the perception of threat, or 
alternatively, as unresolved fear" (Cambre & Cook, 1985). 
He suggested that anxiety can be best described as a concept 
composed of three basic sources, each having a unique 
feeling state associated with it (Cambre & Cook, 1985). 
(1) Primary overstimulation — involves frantic 
feelings of being overwhelmed or bombarded with stimulation 
to the upper limits of tolerance and is often associated 
with a feeling of pain. 
(2) Cognitive incongruity — involves a discrepancy 
between an individual's cognitive plan or expectancy and 
reality, and the subsequent failure to form a predictive 
model or plan to cope. Confusion, disorganization, and 
personality disintegration are the feeling states associated 
with it. 
(3) Response unavailability — an anxiety condition 
occurs when the object producing the arousal is unknown, or 
when a waiting period is required before a response can be 
made, or when the response recognized as necessary is not in 
the repertory of the individual. The feeling state 
associated with it is helplessness. 
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Trait and state theory 
From the factor analytic studies of Cattell and Scheier 
(1958; 1961), two anxiety types were identified — trait 
anxiety and state anxiety. Trait anxiety was interpreted as 
a unitary, relatively permanent personality characteristic. 
State anxiety was defined as a transitory state or condition 
of the organism which fluctuated over time. 
Spielberger et al. (1970i p. 2) further clarified the 
concepts and defined state anxiety (A-State) and trait 
anxiety (A-Trait) as follows: 
State anxiety is conceptualized as a transitory 
emotional state or condition of the human organism 
that is characterized by subjective, consciously 
perceived feelings of tension and apprehension and 
heightened autonomic nervous system activity. A-
State may vary in intensity and fluctuate over 
time. 
Trait anxiety refers to relatively stable 
individual differences in anxiety proneness, that 
is, to differences between people in the tendency 
to respond to situations perceived as threatening 
with elevations in A-State intensity, 
A-Trait implies a motive or acquired behavioral 
disposition that predisposes an individual to perceive a 
wide range of objectively non-dangerous situations as 
threatening, and to respond to these with A-State reactions 
disproportionate in intensity to the magnitude of the 
objective danger (Spielberger, 1966, p. 17). The intensity 
and duration of this A-State reaction will depend on the 
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amount of threat that the individual attributes to the 
situation, and on the persistence of his appraisal of the 
situation as threatening. 
In general, those who are high in A-Trait will exhibit 
A-State elevations more frequently than low A-Trait persons 
because they perceived a wider range of situations as 
dangerous or threatening. High A-Trait persons are also 
more likely to respond to stressful situations with 
increased A-State intensity, especially in situations that 
pose direct or implied threats to self-esteem (Spielberger 
et al., 1970, p. 2). However, high and low A-Trait persons 
do not appear to differ in their reactions to threats which 
are posed by physical dangers. 
It is assumed that A-Trait reflects residues of past 
experience which in some way determine individual 
differences in anxiety-proneness. For example, in the 
disposition to see some types of situations as dangerous and 
to respond to them with A-State (Spielberger, 1966). It is 
also assumed in Trait and State Theory that high levels of 
A-State will be experienced as unpleasant through sensory 
and cognitive feedback mechanisms; the elevation in A-State 
has drive properties which may be expressed directly in 
behavior, or serve to initiate psychological defenses that 
have been effective in reducing A-State in the past; and the 
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stressful situations encountered frequently may cause in 
individual to develop coping responses or psychological 
defense mechanisms which reduce A-State by minimizing the 
threat (Gaudry & Spielberger, 1971). 
Test anxietv 
Test anxiety as a specific manifestation of anxiety 
refers to those phenomenological, physiological, and 
behavioral responses that accompany concern about possible 
failure (Sieber, 1980). A definition of test anxiety was 
proposed by Sarason (1972). He defined test anxiety as a 
proneness to emit self-centered, interfering responses when 
confronted with evaluative conditions. This definition has 
emphasized two response components: autonomic reactivity 
(sweating, etc.) and cognitive events such as saying to 
oneself "I am stupid" while taking an entrance examination. 
Sarason (1972) conducted a group of experiments that 
dealt less with the conditions which impair the performance 
of high test anxious persons and more with those that 
facilitate it. The results of the studies indicate that 
what distinguishes the high test anxious individual are (1) 
the manner in which he attends to the events of his 
environment, and (2) how he interprets and utilizes the 
information provided by these events. 
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From the point of view described above, test anxiety 
scales may not be considered as measures of anxiety in 
testing situations but, rather, as "Test-Relevant Self-
Instruction" scales. The term suggests that the scales 
measure individual differences in the manner in which 
individuals instruct themselves about their behavior in test 
situations. The high anxious subject may tell himself that 
the appropriate behavior in a test situation consists of 
observing his own behavior of examining his emotional 
reactions and his failures, of thinking about the standards. 
On the other hand, the low-anxious individual gives himself 
few such instructions and may orient his behavior toward the 
specific requirements of the task, excluding extraneous 
ideations, but analyzing appropriate task oriented behavior 
instead (Handler, 1972). 
The correlations between test anxiety and performance 
on different type of tasks and how test anxiety manifests 
itself in the classroom have received many researchers' 
attention over the years. Negative correlations have been 
found by some researchers between test anxiety scores and 
college GPAs, course grades, and various aptitude and 
achievement test (Cambre & Cook, 1985). Right (1966) 
conducted a study to investigate the influence of 
achievement motivation and test anxiety on performance in 
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programmed instruction. Three instruments — Iowa Picture 
Interpretation Test (Form RK), a test anxiety questionnaire, 
and a achievement pretest, were administered to 139 
undergraduate students in Educational Psychology at Indiana 
University. It was found that groups with high achievement 
motivation or high test anxiety (a) required less time to 
complete the programmed learning material, (b) made fewer 
overt errors on the material, and (c) received higher scores 
on a short-term retention test than did low achievement 
motivation or low test anxiety groups. 
The theory of emotionally based drive, states that the 
effect of anxiety or drive level on performance in a 
learning task depends on the relative strength of the 
correct and competing responses. On simple tasks in which 
correct response tendencies are stronger than competing 
response, high drive facilitates performance, whereas on 
complex tasks in which competing responses may be stronger 
than correct responses, high drive interferes with 
performance (Gaudry & Fitzgerald, 1971). A recent extension 
of Drive Theory assumed that the relative strengths of the 
correct and competing tendencies are determined in part by 
the subjects' level of intelligence. 
Gaudry and Fitzgerald (1971) conducted a study to 
examine if the relationship between test anxiety scores and 
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academic achievement may be obscured by an anxiety by 
intelligence interaction. School marks at the half-yearly 
examination were collected in English, Mathematics, History, 
Geography, French and Science. Using a multivariate 
analysis, the performance of children at grade seven in 12 
schools was examined. It was found that high anxiety would 
tend to facilitate the performance of the most able children 
while lowering that of the remainder when compared with 
their low anxiety counterparts. High anxiety was also found 
to have a detrimental effect on performance at the two 
lowest and the second highest levels whereas the direction 
of the effect was reversed at the highest level of ability. 
No anxiety by sex effects, or anxiety by sex by intelligence 
were found to reach an acceptable level of significance. 
Math anxiety 
Mathematics anxiety is described by Richardson and 
Suinn (Cambre & Cook, 1985) as feelings of tension and 
anxiety interfering with the manipulation of numbers and the 
solving of mathematics problems in life and academic 
situation. For researchers and educators interested in 
performance anxiety and its effects on students' learning 
welfare, math anxiety is a very important area of 
investigation. It is believed that math anxiety has a great 
deal of influence on individual's choices of curricula major 
as well as his/her career occupations. 
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Richardson and Suinn (1972) developed an instrument 
named Mathematics Anxiety Rating Scale (MARS) to measure 
math anxiety. The MARS is a 98-item scale composed of 
descriptions of life and academic situations involving the 
manipulation of numbers or solving of mathematical problems 
that may arouse anxiety. The internal consistency 
reliability, coefficient alpha, was .93 and the test-retest 
reliability was .85 for two testings 7 weeks apart. 
A survey carried out by Sells in 1973 (Richardson & 
Woolfolk, 1980) at the University of California at Berkeley 
found that 57% of the entering males had had four years of 
high school math, the prerequisite for college math, 
science, and statistics courses, whereas only 8% of the 
incoming females had such preparation. In a study of the 
major influences affecting women's participation and 
achievement in mathematics and their preferences for 
mathematics-related careers. Fox (1977) found that sex 
differences in math achievement, which only emerge around 
grade eight or nine, are result of differential course 
taking rather than female inability to learn mathematics. 
Richardson and Suinn (1972) investigated the sex 
difference in mathematics anxiety and found that no 
significant difference between the mean total MARS scores of 
college men and women. However, Brush (Richardson & 
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Woolfolk, 1980) found a significant difference between male 
and female MARS total scores with females scoring higher 
than males. But she failed to find a sex difference in math 
anxiety in a second sample from the same university a year 
later. Further inquiry concluded that there was a 
significant difference between number of years of high 
school mathematics completed by male and female in the first 
group but no such difference found in the second group. 
This finding suggested that amount of interaction with math, 
not gender, predicts level of mathematics anxiety in college 
students. 
Some possible reasons to explain the female less 
participation in math may be summarized as follows: 
(1) Females were more oriented toward a career as a 
homemaker, nurse, social worker, etc. Females interested in 
these career areas were unlikely aware of the usefulness of 
mathematics to their future career plans. 
(2) Lack of role models. Haven (1972) found that 
parents' encouragement and support is critical for females 
whether or not to take mathematics courses in high school. 
It was also found by Stanley, Keating, and Fox (1974) that 
females received less parental support than did males to 
participate in an accelerated mathematics curricula. 
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Computer Anxiety 
With the increasing use of computers in education, 
business, and our daily life, the terms, "computer anxiety" 
"computerphobia", become popular labels for the fears that 
people have about the penetration of this high technology 
into our lives. Computer anxiety or computerphobia often 
appears in the form of a negative attitude toward computer 
technology. The negative attitude includes (a) resistance 
to talking or even thinking about computers; (b) fear or 
anxiety, which may create physiological consequences; and 
(c) hostile or aggressive thoughts and acts, indicative of 
some underlying frustrations (Jay, 1981). 
The causes of computerphobia, though they vary 
individually, may be summarized as follows: 
1. A failure to keep up with technological advances 
that affect individual's life. 
2. Afraid that computers will take over their lives 
by demanding all their time or forcing their 
dependence. 
3. Misconceptions about computers such as "computer 
is smarter than me" or "computer thinks faster 
that I do." 
4. Fear of losing power and fear of breaking the 
computer. 
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5. The institution or organization for which a 
person works may have failed to consider his or 
her job when planning to use this new technology. 
6. A failure of institutions to provide incentive to 
educators to keep up with technology. 
Since computer anxiety does exist, one of the central 
problems which attract educators and researchers attention 
is how to measure it. In this section, five studies 
concerning computer anxiety and its measurement are reviewed 
and presented. 
The Powers study 
Powers et al. (Cambre & Cook, 1985) conducted a study 
to investigate the relationship between user anxiety and the 
utilization of main frame computer, the effects of "hands-
on" computer experience on anxiety levels of operators, and 
the effect of prior computer exposure on anxiety levels. 
They defined computer anxiety as changes on four 
physiological measures: systolic blood pressure, diastolic 
blood pressure, heart rate, and electro dermal response. 
The study was based on a perspective that the presence of an 
anxiety level would interfere with learning about computer 
use. 
Subjects of their study were 18 paid male college 
volunteers and were divided into three groups based on 
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experience with computers. Four physiological measures were 
taken at thirteen time intervals over a two-hour period 
while using a specific computer program. No significant 
differences were found on all variables between the three 
groups. However, significant increases were found between 
6th and 1st (base) periods and between 6th and 13th periods 
(within groups); a significant decrease was also found 
between 2nd and 13th periods. A conclusion was drawn that 
there were relationships between exposure to computer 
terminal use and changes in basic physiological activity 
regardless of prior computer exposure. Moreover, a 
significant decrease was found in anxiety as a function of 
utilization of the computer terminal. Based on the results 
and findings of the study, researchers suggested that a 
portion of the anxiety indicated in advanced computer 
experience subjects may be due to the methodological demands 
of the experiment which required the manipulation of an 
unfamiliar program. 
The Raub study 
Computer anxiety was defined by Raub (1981, p. 9) as 
"the complex emotional reactions that are evoked in 
individuals who interpret computers as personally 
threatening." 
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Four instruments were used in Raub's study (Cambre & 
Cook, 1985). To assess anxiety, an "Attitude Toward 
Computers" scale was developed. After conducting a factor 
analysis, 25 items among 42 loading about .40 were selected 
as a final form. A bipolar scale, with one pole indicating 
fear and mistrust of computers and the other pole indicating 
an appreciation of computers, was used. 
The scale consisted of a series of adjectives selected 
from the Zuckerman Affect Adjective Check List, "Computer 
Usage Checklist" was designed to assess the emotional 
component. To secure direct responses to the computer, the 
final instrument was administered to subjects as they sat at 
a terminal prior to instruction. The resulting scores were 
used to select 6 high anxious and 3 low anxious students for 
interviews about their feelings. 
The instrument used for clinical interview consisted of 
eight items which were designed to secure an additional 
sense of what individuals meant by computer anxiety. As 
part of the assessment of anxiety, Trait-Anxiety Scale 
developed by Spielberger was also used in this study. 
Two hundred and seventy undergraduate students in 
introductory psychology, math, computer, statistics courses 
were used as subjects of this study. A multiple regression 
analysis was conducted with computer anxiety as the 
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dependent variable and trait anxiety, math anxiety, level of 
computer experience, gender, age, college major, mother's 
education and father's education as the independent 
variables. 
No linear relationship was found between computer 
anxiety and age. But a negative relationship was found 
between computer experience and computer anxiety. 
Therefore, age was eliminated from the multiple regression 
while computer experience was entered into the regression 
analysis. A preliminary multiple regression was employed to 
determine the contribution of math anxiety and trait anxiety 
to the computer anxiety. Both variables were entered into 
the second multiple regression. A four-way ANOVA was 
performed to determine whether college major, mother's 
education, father's education, and gender should be included 
in the regression equation. Only gender warranted 
inclusion. 
Separate analysis were conducted for males and females. 
It was found that computer experience and trait anxiety were 
identified as significant contributors to computer anxiety 
for males, while computer experience and math anxiety were 
significant contributors to computer anxiety for females. 
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The Rohner study 
Building upon the increasing use of computers in the 
classroom and teachers' reluctance to use computers, Rohner 
(1981) conducted a study to develop a measure that will 
provide an index of computer anxiety (CA) in prospective 
teachers and correlate the CA index to certain selected 
variables. 
To develop such a measure, the term Computer Anxiety 
was defined by Rohner (1981, p. 6) as "The mixture of fear, 
apprehension, and hope that a teacher experiences when 
considering the implications of utilizing computer 
technology in the classroom." 
The sample of his study included 175 prospective 
teachers enrolled in a introductory media course for 
undergraduate education majors at Iowa State University. An 
initial set of 63 statements dealt with cognitive component 
(21 items), affective component (22 items), and behavior (20 
items) were created and reviewed by an attitude research 
expert for face validity. A pilot test was then 
administered to 32 subjects. After scoring, students with 
the lowest five scores were selected as the positive group 
and compared using item analysis procedures with the five 
highest scores students, the negative group. From the 
results of the item analysis, 10 statements were selected to 
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compose the Computer Anxiety Index. The final 
questionnaire, named Educational Innovation Survey and 
composed of the 10 statements and 20 distractor statements, 
were then administered to 175 teacher education students. 
The Cronbach Alpha method was used to obtain the 
reliability of the scale. The pilot test had a reliability 
of .88, and the final form yielded a reliability of .86. 
The study correlated the performance on the CA measure 
for each subject to four subject traits: sex, academic 
area, Field Dependence, and hemisphericity. The data of 
hemisphericity were obtained through Form A of the Your 
Style of Learning and Thinking (SOLAT) test and the Group 
Embeded Figures Test (GEFT) was used to measure the field 
dependence. Pearson Correlation Coefficients were generated 
between the CA index, sex, SOLAT, and GEFT. It was found 
that there was no significant relationship between computer 
anxiety and sex, college major, or field dependence. A 
slight negative relationship (r=-.122) was found between CA 
and hemisphericity which suggested that right hemispheric 
dominant subjects are slightly more computer anxious than 
left hemispheric dominant subjects. However, a post hoc 
analysis failed to reveal a significant relationship between 
these two variables. ^ 
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Rohner's CA index had a fairly high reliability. 
However, the remaining concern was the validity of the 
instrument. Rohner concluded that the instrument may be a 
valid measurement of "intent to use" the computer in the 
classroom which included computer anxiety. The intent to 
use computers is probably a combination of computer anxiety 
and personal preference. It was suggested that additional 
research be conducted on computer anxiety in view of the 
increased use of computers. 
The Maurer studv 
Based on the beliefs that Rohner's CA index measured 
"intent to use" computers rather than anxiety and that it 
was developed only for teachers and prospective teachers, 
Maurer (1983) proceeded to develop a revised form to 
overcome these limitations of the CA index. Three major 
problems were addressed in Maurer's Study: 
1. Modification of Rohner's Computer Anxiety Index 
(CAIN). 
2. Validation of this instrument. 
3. Collection of normative data using this 
instrument. 
Rohner's instrument was modified by rewording items and 
by adding new items. Each item directed toward teachers was 
simply rewritten to include all professions. In addition to 
29 
rewording items, new items were added by asking a group of 
undergraduate educational media students to generate 
statements that exemplified their feelings on computers. 
These statements were modified into items and carefully 
screened to insure that it dealt with computer anxiety. Two 
pilot tests were done to eliminate items with low 
discrimination ability. A set of 26 items were retained for 
the final computer anxiety instrument. 
The validation portion of the study consisted of four 
steps. (1) The CAIN was administered to students prior to 
use of a computer. (2) The State-Trait Anxiety Inventory, 
used as a concurrent measure of computer anxiety, was 
administered when subjects were actually to use a computer 
and experiencing computer anxiety. (3) To actually observe 
subjects while they were using a computer. A judgement was 
made about each individual as to their level of computer 
anxiety. (4) To evaluate the results of the three measures 
statistically. 
Two forms of the reliability of the CAIN were obtained 
by test/retest and internal consistency methods. The 
test/retest coefficient was found to be .90 for items on 
both the pilot test and final form. The Coefficient Alpha 
was .94 for a randomly selected group not involved in the 
pilot test. 
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Using results from 111 undergraduate students, the 
correlations between CAIN, STAI, and observation scores were 
obtained. All of the possible correlations between the 
three measures were statistically significant. 
Normative information was collected for the CAIN by 
administering the instrument to five groups (computer users, 
computer professionals, junior high school students, public 
school teachers, and individuals not belonging to previous 
groups). Score distributions were found to be positively 
skewed. It was also found that there was no significant 
difference between the scores of the junior high school 
students and the other groups. College students were found 
to have the highest mean scores. This could indicate that 
there is no strong relationship between computer anxiety and 
age that had been accepted in the past. 
Maurer noted that although the correlations between 
CAIN and STAI (r=.32), CAIN and observed measure of computer 
anxiety were highly significant, their values were not high 
enough to indicate that each of the measures were measuring 
identically. This can be partially explained by the fact 
that the STAI is a general anxiety measure and the 
observation measure was a measure of the state anxiety, 
while the CAIN is specifically a measure of computer anxiety 
and a measure of trait anxiety. 
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The Lin study 
To be successful in understanding the nature or 
influences of computer anxiety, a valid and reliable 
instrument is essential. The primary purpose of Lin's study 
(1985) was to develop and validate a computer anxiety 
instrument for further uses. The phenomena and impacts of 
computer anxiety were also examined in her study. 
Computer anxiety was defined by Lin as a negative 
attitude or behavior by an individual when considering the 
application of utilizing computers, or when actually using 
computers. Spielberger's Anxiety as Process theory was 
adopted to develop a theoretical model, with four major 
domains which presumed to include all events reflected to a 
stressful stimulus (computer), to develop the items of the 
instrument. 
An item bank consisting of more than 300 items was 
developed initially. After a content analysis, 91 items 
were selected and then examined by 14 faculty members at 
Iowa State University. Instrument was revised and used for 
item scale value construction and pilot test. Forty-nine 
faculty members and graduate students were invited to 
estimate the item scale values. It was found that the 
judge's rating skewed positively or negatively for most of 
the items. By the application of the Likert scale, the 
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item's mean vas used as an index to classify items into 
three categories: negative, neutral, or positive. 
Instrument scoring vas reversed for those negative items. 
Instrument vas administered to 250 students for a pilot 
test. The reliability of the instrument vas found to be 
.96. A final set of 75 items vas selected and field tested 
vith 1454 students from high schools, 2-year community 
colleges, 4-year universities, and graduate schools. A 
57-item short instrument vith .95 reliability was finally 
produced. 
A factor analysis was conducted to verify the 
underlining structure of the instrument. Six factors were 
extracted and accounted for 88.2 percent of the total 
variation. The six factors vere: 
1. Emotional feedback of personal interactions vith 
a computer (19 items). 
2. Computer's beneficial impacts tovard an 
individual and society (16 items). 
3. Difficulty in computer implementations (14 
items). 
4. Confidence and enjoyment with computers (10 
items). 
5. Computer's negative impacts toward an individual 
and society (11 items). 
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6. Physiological reactions of personal interactions 
with a computer (5 items). 
Estimated factor scores were used to examine the 
relationships between computer anxiety and personal 
characteristics or experiences. Results showed that trait 
anxiety, computer courses taken, math performance, ownership 
of a personal computer, parents' and school board's attitude 
toward computers were correlated significantly with computer 
anxiety. It was also found that for computer users and 
males above college level the belief of sex-equality of 
computers tended to elevate computer anxiety. However, no 
difference in computer anxiety was found between high school 
students and non-high school students. 
The results also indicated that persons with high trait 
anxiety, taking fewer computer courses, not performing well 
in mathematics, not owning a personal computer, or being 
discouraged by parents or the school board about the 
importance of learning or using a computer tended to have a 
higher computer anxiety. 
Tool Anxiety 
From the ERIC search, the literature on tool anxiety or 
mechanical anxiety is very limited. Tool anxiety was 
defined by James (1984, p. 16) as "a mixture of fear, dread. 
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apprehension, and hope that an individual encountered when 
attempting or planning to attempt the usage of a tool or 
machine." Two studies concerning the measurement of tool 
anxiety and its correlates are reviewed and presented in 
this section. 
The James study 
A study was conducted by James (1984) to examine the 
levels of anxiety among individual enrolled in technical and 
professional courses that varied in the degree to which they 
use tools or machines. The primary purposes of this study 
were to develop and validate three instrument forms for 
measuring tool anxiety and to examine the relationship 
between tool anxiety and certain selected variables. 
The three tool anxiety measurement forms developed in 
his study were: 
,(1) Form 1 — Machine Usage Scale (MUS) 
The Machine Usage Scale (MUS), consisted 100 positive 
and negative items, was developed as a paper and pencil test 
to assess individual's attitude toward his/her use of 
various tools or machines. An agree-disagree scale format 
was applied in Form 1 because of its familiarity and ease of 
manipulating the data. Nineteen attributes were obtained 
. " • 
from the MUS. 
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The MUS was administered to two groups of subjects for 
validation. Based on a 7 points scale (from extremely 
negative to extremely positive), the first group (judges) 
was asked to indicate the degree of positive or negative 
attitude another person would probably have in using tools 
or machines if they agreed with the item. The scale values 
obtained from the judges were analyzed by the method of 
successive intervals. The MUS was then administered to the 
second group, which consisted of 180 undergraduate students 
at Iowa State University. The second group was asked to 
indicate if they agreed or disagreed with the items. 
Subjects' attitudes were scored by adding "1" to a positive 
item agreed to or to a negative item disagreed to, and by 
subtracting "1" to a positive item disagreed to or to a 
negative item agreed to. A total scale value was obtained 
by summing the item scores. A high score indicated a 
positive attitude toward the use of machines while a low 
score indicated a negative attitude. The reliability 
(Cronbach alpha coefficient) of the MUS was .98. 
(2) Form 2 — Slide and Audio Form 
The second form. Slide and Audio Form, included 77 
slides of tools or machines, approximately 8 to 10 seconds 
of audio sound recording for each tool or machine, and a 
scoring sheet with a 7 points scale for every 77 machines or 
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tools slide. The first group of subjects were asked to 
indicate on a 7-point Likert scale the degree of anxiety 
each tool or machine would be expected to evoke from 
individuals. The second group was asked to indicate their 
degree of anxiety each tool or machine would evoke if they 
were to use that tool or machine. A total score on Form 2 
was obtained by summing the subjects responses to the 77 
tools or machines. 
(3) Form 3 — Video Scale Form 
Based on the premise that it more closely simulated 
environments in which machines are used and potentially 
elicit a more accurate measure of tool anxiety, a video form 
was developed by using a video camera to record and show 53 
various tools or machines in an actual setting. On a 7 
point scale, subjects viewed and indicated how much anxiety 
each tool or machine would cause them if they were to 
operate that machine. A total score was obtained by adding 
the recorded responses to the 53 tools or machines. 
A correlation analysis was performed to examine the 
relationship among three different forms. It was found that 
Form 1 and 2, Form 1 and 3 were moderately negatively 
correlated, and Form 2 and 3 had a high positive 
correlation. The relationships between tool anxiety and 
some selected variables were also examined. Based on the 
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results of the hypotheses testing, James made the following 
conclusions: 
1. Females have higher tool anxiety than males. 
2. Individuals preparing for a non-technical career 
area have higher tool anxiety than those for a 
technical career area. 
3. Elementary Education majors have higher tool 
anxiety than those in other major areas. 
4. Individuals whose fathers were farmers have lower 
tool anxiety than individuals whose fathers were 
employed in any other occupational categories. 
5. Size of community, mother's occupation were not 
significant determinants of tool anxiety in 
individuals. 
6. Six variables: sex, worked on a farm, helped 
change a tire on a bicycle, technical-
nontechnical area, number of courses taken which 
use tools or machines, and helped make home 
repairs, were identified as variables that added 
to the prediction of an individual's tool 
anxiety. 
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The Hoffman study 
Based on certain limitations of Miller's et al. (1983) 
study, Hoffman (1983) continued to examine mechanical 
anxiety (Tool anxiety). Hoffman indicated that limitations 
of the Miller et al. study included (1) the failure to 
define anxiety adequately, (2) lack of a measure to account 
for trait and state anxiety, (3) lack of an instrument to 
measure mechanical aptitude, which allow comparisons between 
subjects of high and low mechanical aptitude to subjects 
with high and low mechanical anxiety, and (4) the failure to 
use a behavioral measure to further validate the construct 
of mechanical anxiety. Without the measurement of trait and 
state anxiety, it was impossible to be certain whether 
mechanical anxiety was a product of the content of the test 
or if the subjects were manifesting anxiety that was a 
relatively stable characteristic of their personality. The 
Hoffman study addressed the limitations of the Miller et al. 
study by including the following variables: a measure of 
trait and state anxiety, a measure of mechanical aptitude, 
gender, a behavioral measure of mechanical performance and a 
measure of experience with hand tools, power tools, and 
computer tools. 
Two major research questions were examined in the 
Hoffman study: (1) what selected variables account for the 
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variance in mechanical anxiety, and (2) what selected 
variables account for the variance in rated and timed 
performance. Three paper and pencil instruments including 
the MUS, the Differential Aptitude Test of Mechanical 
Reasoning (MR), and the State and Trait Anxiety Inventory 
(STAI), were administered to 110 undergraduate students. 
Subjects were also asked to perform three tool tasks which 
represent three levels of technological development. The 
three tools were: the bar folder, the router, and a 
computer tool (the TM500). 
Stepwise regression analyses were employed to answer 
the two research questions. For the first question, the 
selected variables were gender, MR, A-State, A-Trait, and 
experiences with hand tools, power tools, and computer 
tools. The result indicated that MR, A-State, experience 
with hand tools, and gender account for 36% of the variance 
in MUS. For males, A-State and MR predict 39% of the 
variance in MUS. For females, however, the selected 
variables failed to predict MUS. 
For the second research question: what variables 
account for the most variance in the performance on 
mechanical tasks, it was found that MR and A-State were the 
variables accounting for the most variance in rated 
performance for females. For males, MR was the variables 
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which was entered into the equation. Results for timed 
performance showed that for males, MUS, experience with 
computer tools, and MR were the variables accounting for the 
most variance while for females the variables were MR and A-
Trait. 
Consistent results were not obtained for any of the 
total group, males or females. Results for males and 
females tended to correspond to gender appropriate roles. 
The dissimilar findings between males and females limit the 
formation of definite conclusions about the relationship 
between gender and performance on mechanical tasks. The 
factors for this lack of clarity of the results as suggested 
by Hoffman were social desirability, sex-role stereotyping, 
and the construction of the Machine Usage Scale. 
Summary 
This chapter presents a review of literature concerning 
anxiety, computer anxiety and tool anxiety. Math anxiety 
and test anxiety were briefly discussed in view of potential 
similarities to computer anxiety and tool anxiety. 
Several studies related to the measurement and 
investigation of computer anxiety and tool anxiety were also 
presented. It appeared from these studies that there are a 
number of complex and interrelated factors accounting for 
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computer anxiety and tool anxiety. Based upon these 
studies, several points were summarized as follows: 
1. The main approach of the development of measure 
on computer anxiety and tool anxiety has been to 
use a form of paper-pencil self-report format. 
2. The measures developed by those researchers had 
high reliability. However, the validity of such 
measures is somewhat difficult to establish. 
3. Gender was reported by Raub to have significant 
relationship with computer anxiety, while Rohner 
found no such relationship. These conflicting 
findings suggest this as an area for further 
study. In study of tool anxiety, James did find 
that females have higher anxiety toward tools or 
machines than males. Hoffman obtained results 
which supported the traditional stereotype for 
males to be less anxious about performing 
mechanical tasks. 
4. Three studies (Raub, Maurer, Lin) explored the 
relationship between computer anxiety and state-
trait anxiety. While Raub and Maurer both agree 
that computer anxiety seems to be a state anxiety 
evoked by exposure to computer use, Lin found a 
significant correlation between computer anxiety 
and trait anxiety. 
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The review of the literature provided to this 
researcher several valuable insights regarding previous 
findings, methodologies employed, and difficulties 
encountered by previous researchers. 
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CHAPTER III METHODOLOGY 
This chapter describes the research procedures, 
methodologies, and analyses used in this study. The 
following sections are included in this chapter: (1) 
population and samples, (2) development of instrument, (3) 
data collection, (4) research hypotheses, and (5) data 
analysis. 
Population and Samples of the Study 
The population of this study was the current students 
enrolled at Iowa State University. 
Samples of this study were not randomly selected from 
the population or necessarily representative of the 
population. Students enrolled in selected courses only (see 
Appendix C) and matriculating in the following departments 
were selected as the samples of this study. 
(1) Technical areas: Industrial Education and Technology, 
Engineering, Animal Science, 
Biological Science, Physics, and 
Chemistry. 
(2) Non-technical areas: Elementary Education, Secondary 
Education, Psychology, and 
Sociology. 
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Development of Instrument 
The instrument (see Appendix A) which was developed to 
gather the data for this study is a two-part questionnaire. 
The first part of the questionnaire contains three 
subsections designed to identify subject's age, academic 
major, experience in using computers or machines, parents' 
education, parents' occupation, subject's trait anxiety, and 
subject's math anxiety. Items used to measure subject's 
trait anxiety were taken from Lin's (1985) instrument and 
Spielberger's et al. (1970) State-Trait Anxiety Inventory. 
Ten items used to measure subject's math anxiety were 
drawn from the Richardson and Suinn's (1972) Mathematics 
Anxiety Rating Scale (MARS). The internal consistency 
reliability of MARS was .93. A principal components factor 
analysis with a varimax rotation of the factors was 
performed and the item-total correlation for each MARS item 
was determined by the above analysis. Only one clear 
factor, accounting for 76% of the variance, emerged from the 
analysis (Sarason, 1980). Mainly, items with the highest 
item-total correlations among the original 98 items were 
selected and used in this study. 
The second part of the questionnaire contains 50 items 
designed to measure subject's anxiety level toward the use 
of computers or tools. Twenty-five items used to measure 
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computer anxiety were selected from the instrument developed 
by Lin (1985). The reliability of Lin's instrument is .95. 
By application of the Likert scale, the item mean was used 
as an index to classify items into three categories: 
negative, neutral, or positive. Items with a mean value of 
above 3.0 were considered as high anxiety (negative) items 
and those with a mean below 3.00 were considered as low 
anxiety (positive) items. Excluding those items with low 
discrimination ability and items which highly correlated to 
each other, only 8 positive items and 17 negative items were 
selected form the Part II and Part III of Lin's instrument 
to measure subject's computer anxiety for this study. 
Twenty-five items were selected from James' (1984) Tool 
Anxiety Scale to measure subject's level of tool anxiety. 
The reliability of James' instrument is .98. Scale values 
of items were obtained by the method of equal appearing 
intervals. Based on the scale values of the items, eleven 
positive items and 14 negative items were taken from the 
Form 1 of Tool Anxiety Scale which consisted of 100 items. 
For instrument scoring, a 1 to 99 point scale, from 
absolutely disagree to absolutely agree, was applied to the 
items used to measure trait anxiety, math anxiety, computer 
anxiety, and tool anxiety. For these positive items, 
scoring was reversed. 
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The 99 point transformation was used in this study. 
The numbers 1 to 99 were divided by 100 and transformed to 
normal deviates. That is, a "1" response was transformed to 
-2.33, a "50" response was transformed to "0", a "95" 
response was transformed to 1.68. According to Wolins and 
Dickinson (1973), the use of this procedure results in 
greater reliability and fewer statistical artifacts 
resulting from a high relationship between the mean and 
standard deviation found using conventional scales, but not 
found using this procedure. 
Data Collection 
Permission to use current students at Iowa State 
University as research subjects was obtained from the 
university committee on the Use of Human Subjects in April, 
1987. 
A pilot test was conducted for the tryout of the 
preliminary instrument. Data were collected from the 
Philosophy class (lEDT 554) in the Department of Industrial 
Education and Technology. There were 12 students, including 
11 males and 1 female, in the class. A brief introduction 
to the purposes of the study, contributions of the pilot 
study, and the directions for responding was presented to 
the class. It took approximately 20 minutes to complete the 
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questionnaire. Some revisions of the instrument were made 
based on the results of the pilot test. One change in 
direction for responding to the instrument was added and 
three items were reworded. 
To administer the questionnaire, the researcher made 
prior arrangements with the chairmen of the selected 
departments mentioned in the preceding section concerning 
the population and samples of the study. An invitation 
letter (see Appendix B) was sent to each chairperson, asking 
for his/her cooperation. Permissions were obtained from 
these chairpersons to distribute the instrument in the 
departments. A name list of instructors was provided by the 
chairpersons for further contact. After obtaining the 
permission of the instructors of selected classes, the 
instrument was then administered to the students in the 
beginning of the class period. The class was presented a 
brief introduction concerning the purposes and contributions 
of the study, assurance of the complete confidentiality of 
the information provided, and the directions for responding. 
In most courses, subjects took the instruments home and 
returned them at the following class sections. Only three 
classes completed the instrument during the class period. 
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Research Hypotheses 
The following four hypotheses were tested in this 
study. 
Hypothesis 1 
It was hypothesized that computer anxiety scale (ca) is 
unrelated to tool anxiety (ta) for all subjects, and for 
males and females with different academic majors. 
Ho; RHO(ca),(ta) =- 0 
Ha: RHO(ca),(ta) f 0 
Hypothesis 1 was tested by use of the Student t-
statistics. 
Hypothesis 2 
It was hypothesized that the correlations between the 
computer anxiety scale scores and the tool anxiety scale 
scores are not significantly different between (a) males and 
females, and among (b) subjects with different academic 
majors. 
Ho: R1 = R2 
Ha: R1 f R2 
The chi-square statistics based on Fisher's Z was used 
to test hypothesis 2. 
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Hypothesis 3, 
It vas hypothesized that the means for computer anxiety 
and tool anxiety are equal among (1) males, (2) females, and 
(3) subjects from different academic areas. 
Ho; [Ul] = [U2] = CU3] 
Ha: [Ui] f [Uj] for i,j = 1, 2, 3, i#j 
Multivariate analysis of variance was employed to test 
hypothesis 3. 
Hypothesis 4 
It was hypothesized that the selected demographic 
variables do not contribute to the prediction of subjects' 
computer anxiety scale scores and tool anxiety scale scores. 
Ho: R'y»1,2,...k = 0 
Ha: R'y*l,2,...k t 0 
Hypothesis 4 was tested by using the stepwise multiple 
regression analysis t-tests for regression coefficients 
corresponding to variables entered. 
Data Analysis 
The mean, standard deviation and frequency distribution 
were used to describe general characteristics of the 
demographic data and subjects' responses to the 
questionnaire items. 
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For hypotheses testing, several statistical analysis 
methods were applied: 
For males and females separately, the affective items 
of the instruments used to measure computer and tool anxiety 
were intercorrelated. These correlations were factor 
analyzed using the principal components analysis method. 
The correlation matrix used for the factor analysis was 
modified such that communality estimates, rather than 1.00s, 
were entered in the diagonal. These estimates were the 
largest absolute value in the row (or column) of the matrix. 
Because separate factors emerged from computer anxiety and 
tool anxiety, factor scores which were defined as the sum of 
the item scores were used to differentiate among sex and 
curricula groups by using multivariate analysis of variance. 
Individual items were analyzed to determine if variance 
unique to an item differentiate among groups. 
Stepwise multiple regression analysis was used to 
examine the unique contributions of selected variables to 
the variance of computer anxiety and tool anxiety. 
The detailed analysis and findings are reported in 
chapter four. 
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CHAPTER IV RESULTS AND FINDINGS 
In this chapter, the results and findings of this study 
are presented. There are five sections in this chapter: 
(1) results of survey response, (2.) demographic 
characteristics, (3) item analysis, (4) factor analysis, and 
(5) findings related to the research hypotheses. 
Results of Survey Response 
In this study, the instrument was administered to the 
students in 15 selected classes including approximately 600 
students. Three hundred and ninety-six questionnaires were 
returned. Of which, seventy-five questionnaires were 
eliminated from the analysis because of the limitation of 
academic departments selected in this study, and seven were 
not included in data analysis because they were only 
partially completed. Therefore, there were 314 returned 
questionnaires containing information that was coded and 
used in data analysis process. 
Among 314 respondents, it was found that 136 subjects 
(43.33%) were in non-technical related areas which consisted 
of 41 males and 95 females, and 178 subjects (56.69%) were 
in technical related areas which consisted of 140 males and 
38 females. 
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In this study, subjects in similar academic areas were 
combined as a group in the process of data analysis. Group 
1 (MAI) contained subjects with Physics majors or 
Engineering majors. Group 2 (MA2) composed of the subjects 
majoring in Biology Science or Animal Science. Subjects who 
are majoring in Psychology or Sociology were combined as 
Group 3 (MA3). Group 4 (MA4) contained subjects with 
Elementary Education major or Secondary Education major. 
Group 5 (MA5) consisted of subject majoring in Industrial 
Education and Technology. The number and percentage of 
subjects in each group are presented in Table 1. 
TABLE 1. The number and percentage of respondents by majors 
Sex MAI MA2 MA3 MA4 MA5 Total 
Male Number 45 24 18 23 71 181 
Percent 14.38 7.67 5.75 7.35 22.68 57.83 
Female Number 6 26 47 47 6 132 
Percent 0.92 8.31 15.02 15.02 1.92 42.17 
Total Number 51 50 65 70 77 313 
Percent 16.29 15.97 20.77 22.36 24.60 100 
Frequency missing=l 
MAI: Physics, Engineering 
MA2: Biology Science, Animal Science 
MA3: Psychology, Sociology 
MA4: Elementary/Secondary Education 
MA5: Industrial Education and Technology 
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Demographic Characteristics 
Ten demographic attributes were obtained from the 
subjects. They were; gender, age, major, educational 
level, computer related courses taken, tool related courses 
taken, father's occupation, mother's occupation, father's 
education, and mother's education. 
The sample composed of 305 undergraduate students and 9 
graduate students at Iowa State University. Males 
constituted 58% (181 out of 314 respondents) of the sample, 
while females composed of the remaining 42% (132 out of 314 
respondents). 
When examining the respondent years of age, it was 
found that 88.5% ranged between 17 and 25 years of age, 6.7% 
ranged between 26 and 30, while the remaining 4.8% ranged 
between 31 and 46 years of age. The mean age for all 
subjects was 21 years old. 
Subjects were asked to indicate the approximate number 
of courses taken at high school and/or at college level in 
which computers, tools, or machines were utilized. The 
results were presented in Table 2. The mean number of 
computer related courses taken was 2.8 while the mean number 
of tool related courses taken by the subjects was 4.3. 
Eighty percent of the subjects indicated that they had 
had between 1 and 5 courses which utilized computers while 8 
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percent indicated that they had taken no computer related 
courses. When asked for the number of courses in which 
tools or machines were used, 61.6 percent of subjects 
indicated they had had between 1 and 5 courses while 0.6 
percent indicated that they had had more than 20 courses 
utilizing tools or machines. Among all subjects, 14.5 
percent indicated that they had had no tool related course. 
TABLE 2. Courses taken which utilized computers, tools or 
machines 
# Computer # Tool 
course Frequency Percent course Frequency Percent 
0 25 8.1 0 44 14.5 
1 77 25.0 1 40 13.2 
2 86 27.9 2 52 17.1 
3 37 12.0 3 40 13.2 
4 36 11.7 4 24 7.9 
5 12 3.9 5 31 10.2 
6-10 28 9.0 6-10 44 14.5 
11-15 7 2.2 11-20 27 8.9 
21-over 2 .6 
Total 308 100 304 100 
Table 3 presents the comparisons of the mean number of 
computer related courses and tool related courses taken by 
sex and by majors. It was observed that, on the average, 
males had taken more computer and tool related courses than 
did females. In terms of majors, it was found that subjects 
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majoring in Physics/Engineering or in Industrial Education 
and Technology had taken more of such courses than the other 
major groups. 
TABLE 3. Means of computer or tool courses taken by sex and 
by major 
Mean of Mean of 
#computer course #tool course 
Sex 
Male 3.68 5.66 
Female 1.70 2.27 
Major 
Physics/Engineering 4.29 4.68 
Biology/Animal Science 1.48 3.74 
Psychology/Sociology 2.08 2.00 
Elementary/Secondary Ed. 2.03 2.33 
Industrial Ed. and Technology 4.13 7.88 
Respondents were asked to indicate the occupation and 
the educational level of their parents. Table 4 shows a 
comparison of the parent's occupation. It was found that 
74.7 percent of the fathers were employed as skilled worker, 
farmer, manager/owner or professional. The largest minority 
of the mothers were housewives (31.2%). The other major 
categories of mother's occupation were white collar office 
worker (16.9%) and professional (16.9%). 
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TABLE 4. Number and percentage of parent's occupation 
Father Mother 
Occupation Number Percent Number Percent 
House husband/wife 2 0.6 98 31.2 
Unskilled/semi-skilied 25 8.0 43 13.7 
worker 
Skilled worker, farmer 100 31.9 44 14.0 
White collar worker 43 13.7 53 16.9 
Manager/owner 61 19.5 18 5.7 
Professional 73 23.3 53 16.9 
Other 9 2.9 5 1.6 
Total 313 100 314 100 
A comparison of parents' education level is presented 
in Table 5. Most fathers (38.9%) and mothers (44.1%) were 
high school graduates. The second largest category of 
father's education was B.S. while 23.6% of mothers graduated 
from 2-year college and another 23.6% of mothers were 4-year 
college/university graduates. 
Item Analysis 
In order to examine the consistency of the distribution 
of item means among the five groups, each group's item means 
were plotted against the corresponding item means of the 
other four groups. Seventy item means were plotted for each 
pair of groups. The five groups were MAI (Physics, 
Engineering), MA2 (Biology, Animal Science), MA3 
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TABLE 5. Number and percentage of parent's education 
Education Father Mother 
level Number Percent Number Percent 
High school 121 38.9 138 44.1 
2-year college 47 15.1 74 23.6 
B.S. 70 22.5 74 23.6 
M.S. 31 10.0 16 5.1 
Ph.D. 23 7.4 4 1.3 
Other 19 6.1 7 2.1 
Total 311 100 313 100 
(Psychology, Sociology), MA4 (Elementary/Secondary 
Education), and MA5 (Industrial Education and Technology). 
The plot of MAI with MA2 is shown in Figure 1. The entire 
results of plotting can be found in Appendix D. 
The results of plotting indicated that, generally, 
there were consistent patterns of the distributions of item 
means by each combinations of majors. From the plots of 
MA1*MA2, MA1*MA3, MA1*MA4, MA2*MA5, MA3*MA5, and MA4*MA5, it 
can be observed that MA2, MA3, and MA4 tend to have higher 
means on items than MAI or MA5. 
Further examination of the results of plotting 
indicated two or three outliers for each plot. Table 6 
presents a summary of the item content for the outliers of 
each plotting. It was found that items 52, 55, and 73 were 
identified as outliers in at least three different plots 
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FIGURE 1. Plots of MA1*MA2 on items means 
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while items 28, 46, and 58 were found to be outliers in two 
different plots. These items were then carefully examined. 
By comparing the item means of males and females 
presented in Table 7, it was found that, for example, for 
item 52, "It would be really great to manufacture my own 
furniture using machines", and item 73, "When I was young, I 
preferred mechanical toys over games and other kinds of 
toys", females had apparently higher means than the males 
did. That means females were more anxious on these two 
items. Items which were not identified as outliers were 
also examined. It was found that, for example, for item 61, 
"Children should be introduced to computers" and item 62, 
"Everyone should be willing to give computers a try", males 
and females indicated no significant differences on the 
means of these two items. These two items were more 
attitude oriented in content without any sex implication. 
It was concluded that the variable, sex, may account 
for a large proportion of the effects on these items in 
terms of the variation on the distribution. Therefore, for 
a better understanding of the variance of each individual 
item, 2-way analysis of variance was performed to test the 
differences of item means by sex, major and the interaction 
between sex and major. 
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I feel a sense of insecurity when attempting 
to use a computer. 
My mother feels that repairing a car is a 
man's job. 
I (will) avoid certain classes/jobs if these 
involve the use of computers. 
When I was young, I preferred mechanical toys 
over games and other kinds of toys. 
Realizing that you have to take a certain 
number of math classes to fulfill the 
requirements in your major. 
It would be really great to manufacture my own 
furniture using machines. 
It may not be fair, but people who work with 
machines for a living don't appeal to me as 
much as people who work at a desk. 
If available, I would choose computer related 
work over other possibilities as my future job. 
My father encouraged me to learn the use of 
tools and machines. 
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Girls who like to work on cars are a -little 
unusual. 
55, 73 
55, 58, 73 
To examine if variance unique to an individual item did 
differentiate among groups, the 2-way analysis of variance 
was conducted to test the equality of item means in terms of 
sex and major. Table 7 presents the item means by sex and 
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by major which were multiplied by 100 for better 
understanding the differences among groups. Significance 
levels are presented in Table 8. Seventy items used to 
measure subject's trait anxiety, math anxiety, computer 
anxiety, and tool anxiety were included and analyzed by the 
test. 
Among the 70 items, 31 items were found with 
significant differences either between sex or among groups. 
Eleven items were found with significant differences between 
sex while 14 items were found significantly different among 
majors. It was also found that significant differences 
existed for items 32, 40, and 73 in terms of both sex and 
major. Significant differences were also found for items 55 
and 78 in terms of sex and the interaction between sex and 
major. Only item 67 was found with significant differences 
in terms of sex, major, and the interaction between sex and 
major. 
Based on the results of the ANOVA test, it was 
concluded that both sex and major had significant effects on 
the items. Therefore, it was decided that both variables, 
sex and major, would be statistically controlled when the 
factor analysis was performed in this study. 
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TABLE 7. Item means by major and by sex 
Item MAI MA2 MA3 MA4 MA5 Male Female 
11 -30 14 4 -14 9 -7 4 
12 -8 62 25 52 45 25 51 
13 -69 2 -23 -27 -39 —50 -6 
14 -73 -32 -31 -43 -73 -71 -23 
15 -102 -36 -59 -52 -77 -86 -38 
16 53 48 45 59 47 48 53 
17 -120 -82 -75 -71 -82 -95 -69 
18 -32 11 18 4 -7 -21 27 
19 -77 -26 -26 -39 -29 -53 -18 
20 -60 -56 -44 -29 -47 -52 -37 
21 13 64 36 60 23 26 59 
22 48 97 85 105 70 68 99 
23 -18 52 33 46 16 9 51 
24 -125 -99 -111 -105 -100 -112 -100 
25 -121 -103 -104 -106 -94 -109 -99 
26 -47 -30 4 4 -15 -30 8 
27 -127 -69 -54 -58 -89 -97 -52 
28 -123 -40 -14 -10 -57 -69 -14 
29 -110 -72 -66 -75 -73 -86 —66 
30 -114 -71 -30 -59 -69 -81 -45 
31 -147 -141 -131 -135 -167 -151 -138 
32 -107 -71 -40 -32 -134 -114 -28 
33 -129 -47 -47 —54 -110 -97 -49 
34 -85 -28 -32 -47 -87 -73 -34 
35 -141 -136 -102 -100 -126 -134 -99 
36 -127 -50 -58 -69 -116 -99 -64 
37 -94 -42 -23 -30 -116 -84 -32 
38 -126 -36 -36 -44 -80 -79 -41 
39 -93 -121 -43 -76 -89 -89 -73 
40 -123 -10 -18 -37 -70 -75 -17 
41 -117 -12 -18 -35 -72 -76 -16 
42 -102 -102 -74 -88 -100 -105 -75 
43 -144 -62 -57 -65 -107 -111 -51 
44 -175 -120 -81 -109 -144 -141 -101 
45 -158 -106 -90 -106 -128 -129 -99 
46 12 82 49 50 -24 15 52 
47 -38 12 -1 -9 -52 -35 2 
48 -75 -79 -65 -52 -95 -93 -46 
49 -116 -107 -46 -65 -129 -126 -44 
50 -143 -70 -64 -71 -113 -112 -63 
51 -70 -24 2 8 -88 -75 21 
52 -38 -32 30 19 -94 -61 26 
53 -128 -121 -117 -113 -142 -129 -118 
54 -61 -28 -26 -36 -58 -46 -37 
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TABLE 7. (continued) 
Item MAI MA2 MA3 MA4 MÂ5 Male Female 
55 31 -39 1 -1 60 46 -31 
56 -136 -63 -47 -44 -98 -98 -44 
57 -94 -47 -66 -35 -100 -81 -51 
58 -81 -90 -100 -107 -46 -51 -129 
59 87 147 103 125 126 111 128 
60 -122 -83 -85 -87 -107 -101 -89 
61 -142 -137 -139 -138 -139 -135 -142 
62 -141 -139 -132 -121 -142 -132 -138 
63 -103 -117 -96 -105 -107 -101 -110 
64 -86 -95 -37 -27 -93 -82 -43 
65 34 -12 40 19 -10 -8 43 
66 -89 -100 -104 -104 -99 -93 -108 
67 -46 38 42 53 0 -4 51 
68 -137 -119 -120 -114 -133 -128 -119 
69 -105 -109 -97 -75 -125 -110 -90 
70 -116 -81 -119 -89 -75 -86 -107 
71 -45 -31 -23 -7 -61 -48 -14 
72 -28 -41 17 9 -35 -24 0 
73 -48 -1 52 74 -63 -46 72 
74 -55 -82 -58 -47 —68 -64 -57 
75 -87 -81 -91 -98 -89 -84 -98 
76 -20 25 28 45 -16 -12 47 
77 -183 -136 -136 -145 -162 -155 -147 
78 -79 -49 2 -4 -61 -59 -5 
79 -116 -46 —50 -54 -91 -88 -48 
80 -164 -193 -177 -153 -187 -188 -156 
Factor Analysis 
The factor analysis of the items was based on the item 
intercorrelations adjusted for sex and major. That is, the 
factors that result are not attributed to sex or major 
differences but to individual differences within sex and 
major. Six factors were selected from the factor matrix for 
64 
TABLE 8. Significant results of ANOVA 
Total Major Sex Major*Sex 
F Prob. Item P Prob. F Prob, F Prob 
12 2.97 .002 
13 3.08 .002 8.53 .004 
14 2.14 .025 6.01 .015 
15 2.75 .004 10.16 .002 
18 2.12 .028 11.45 .001 
19 2.46 .010 2.87 .023 
22 3.07 .002 2.97 .027 
23 2.80 .004 
26 1.98 .042 
27 2.27 .018 
28 4.21 .000 3.47 .009 
30 2.39 .013 
32 10.83 .000 3.01 .019 19.91 .000 
33 3.88 .000 3.29 .012 
34 2.39 .013 
35 2.01 .039 
36 2.89 .003 
37 4.50 .000 3.52 .008 
38 3.56 .000 2.52 .041 
39 2.27 .018 3.98 .004 
40 5.45 .000 4.03 .003 4.58 .033 
41 4.71 .000 6.59 .011 
43 3.63 .000 
44 3.06 .002 3.43 .009 
46 4.08 .000 2.91 .022 
47 2.00 .039 
48 1.84 .060 8.06 .005 
49 6.55 .000 22.03 .000 
50 3.47 .000 
51 6.34 .000 9.70 .002 
52 7.09 .000 10.27 .002 
55 5.10 .000 11.77 .001 
56 4.13 .000 4.72 .031 
57 1.94 .046 
58 4.73 .000 22.46 .000 
64 2.12 .028 2.65 .033 
65 3.01 .002 14.92 .000 
67 5.04 .000 2.59 .037 4.57 .033 
72 1.81 .066 2.96 .020 
73 16.46 .000 5.34 .000 36.43 .000 
76 2.66 .006 7.05 .008 
78 5.45 .000 9.15 .003 





TABLE 8. (continued) 
Total Major Sex Major*Sex 
Item F Prob. F Prob. F Prob. F Prob. 
80 2.55 .008 5.74 .017 
varimax rotation. A total of 27.44 percent variation vas 
accounted for by these six factors. Table 9 presents the 
varimax rotated factor loadings of items. 
There were 15 items which loaded on factor #1, 10 on 
factor #2, 14 on factor #3, 9 on factor #4, 9 on factor #5, 
and 9 on factor #6. There were 3 out of 70 items loading 
less than .25 on all factors. These six factors were 
labeled as: (1) computer anxiety, (2) math anxiety, (3) 
tool anxiety, (4) computer attitude (attitude toward the use 
of computers), (5) trait anxiety, and (6) tool attitude 
(attitude toward the use of tools or machines). 
Items on each factor were then carefully examined. 
Items with low loadings on each factor were not used to 
measure the factors. 
For factor #1, computer anxiety, items 46, 47, 54, and 
79 with loadings less than .60 were excluded from analysis. 
For factor #2, math anxiety, only item 22 with .44 loading 
was discarded. For factor #3, tool anxiety, only items 
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TABLE 9. Factor loadings for six factors 
Factor Item Factor Factor Item Factor 
description number loading description number loading 
Factor #1: 33 .77 Factor #2: 21 .63 
Computer 34 .60 Math anxiety 22 .44 
anxiety 36 .77 23 .64 
38 .74 24 .72 
40 .78 25 .76 
41 .78 26 .73 
43 .74 27 .71 
44 .68 28 .72 
45 .75 29 .83 






Factor #3: 35 .58 Factor #4: 57 .43 
Tool anxiety 37 .41 Computer 60 .46 
39 .40 attitude 61 .62 
42 .52 62 .59 
48 .60 66 .55 
49 .54 68 .63 
51 .27 69 .42 
53 .46 75 .57 






Factor #5: 11 .25 Factor #6: 31 .29 
Trait anxiety 12 .51 Tool attitude 32 .60 
13 .55 52 .46 
14 .51 64 .52 
15 .67 67 .43 
17 .47 72 .49 
18 .66 73 .35 
19 .53 76 .40 
20 .55 78 .36 
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loading greater than .50 were selected for later analysis. 
These items were: items 35, 45, 48, and 49. For factor #4, 
attitude toward the using of computers, items 57, 60, 63, 
69, and 77 with loadings less than .50 were discarded. For 
factor #5, trait anxiety, only items 11 and 17 which loaded 
less than .50 were excluded. For factor #6, attitude toward 
the using of tools or machines, items 31, 73, and 78 which 
loaded less than .40 were excluded. Table 10 presents a 
summary of the items included in the final hypotheses 
analysis. 
Findings Related to Research Hypotheses 
Six factor scores were used in the hypotheses analyses. 
These scores were formed by simple liner composites of items 
loading highly on a factor. That is, a factor score was 
defined as the sum of the item scores. They were: (1) 
computer anxiety (COMPANX), (2) math anxiety (MATHANX), (3) 
tool anxiety (TOOLANX), (4) computer attitude (COMPATT), (5) 
trait anxiety (TRAIANX), and (6) tool attitude (TOOLATT). 
The items scored for each factor, along with the items 
loading on the factor, is presented in Table 10. 
Subjects were classified into 5 groups based on their 
academic majors. These five groups were: (1) Physics, 
Engineering (MAI), (2) Biology Science, Animal Science 
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TABLE 10. Items selected for the hypothesis testing 
Item Loading 
Factor #1; Computer anxiety 
33. I get a sinking feeling when I think that, no .77 
matter what, I have to learn about and use 
computers. 
*34. Computers are fascinating and fun. .60 
36. I prefer to stay away from computers. .77 
38. I am not the type of person who does well with .74 
computers. 
40. I feel a sense of insecurity when attempting to .78 
use a computer. 
41. I feel apprehensive about using a computer. .78 
43. Computers make me feel so stupid. .74 
44. I (will) avoid certain classes/jobs if these .68 
involve the use of computers. 
45. When I hear the work "computer", I have a feeling .75 
of dislike. 
50. Computers make me feel helpless. .74 
56. Computers make me feel uneasy and confused. .80 
Factor #2; Math anxiety 
21. Thinking about an upcoming math test one day prior .63 
to the test. 
23. Taking an examination (quiz) in a math course. .64 
24. Listening to a lecture in a math class. .72 
25. Starting a new chapter in a math book. .76 
26. Studying for a math test. .73 
27. Signing up for a math course. .71 
28. Realizing that you have to take a certain number .72 
of math classes to fulfill the requirements in 
your major. 
29. Picking up the math text book to begin working on .83 
a homework assignment. 
30. Opening a math book and seeing a page full of .74 
problems. 
Factor #3: Tool anxiety 
35. If I were to use some tools, I'd be constantly .58 
afraid of hurting myself. 
42. Machines would be less frightening if they could .52 
muffle the sound. 
48. Being around sharp objects makes me nervous. .60 
TABLE 10. (continued) 
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Item Loading 
49. A lot of tools are too heavy for me to use with .54 
confidence. 
Factor #4: Computer attitude 
*61. Children should be introduced to computers. .62 
*62. Everyone should be willing to give computers a try. .59 
*66. In today's world, everyone should know how to use .55 
computers in some way. 
*68. Computers are beneficial aids to a modern society. .63 
*75. School-wide emphasis on experimenting with .57 
computers should be encouraged. 
Factor #5: Trait anxiety 
12. I feel anxious about new things. .51 
13. I am a nervous person. .55 
14. I feel embarrassed learning about new equipment in .51 
front of others. 
15. I lack self-confidence. .67 
18. I usually find myself worrying. .66 
19. I feel that difficulties are piling up so that I .53 
cannot overcome them. 
20. I take disappointments so keenly that I can't put .55 
them out of my mind. 
Factor #6: Tool attitude 
*32. I like working with machines and gadgets. .60 
*52. It would be really great to "manufacture" my own .46 
furniture using machines. 
*64. My father encouraged me to learn the use of tools .52 
and machines. 
*67. I would rather figure out how a machine works than .43 
have someone explain it to me. 
*72. My parents were a lot of help in teaching me to .49 
accept and use machines. 
*76. I find that some machines are as beautiful as fine .40 
sculpture or other art. 
*: the scale for these items were reversed prior to analysis 
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(MA2), (3) Psychology, Sociology (MA3), (4) Elementary 
Education, Secondary Education (MA4), and (5) Industrial 
Education and Technology (MAS). The following are the 
findings concerning the four hypotheses formulated for this 
study. 
Research hypothesis 1. 
It was hypothesized that computer anxiety scale is 
unrelated to tool anxiety for all subjects and for males, 
females with different academic majors. 
To test the hypothesis, correlation matrix were 
computed for six factors: COMPANX, MATHANX, TOOLANX, 
COMPATT, TRAIANX, and TOOLATT. The correlation coefficients 
of each pair of the six factors were tested if they were 
significantly different from 0 for all subjects and for 
subjects classified as males, females, and subjects with 
different academic majors. 
Study results indicated that for all subjects, the 
correlation coefficients among the six factors were 
significantly different from 0 except for the correlation 
between MATHANX and COMPATT. The results of the 
correlations for all subjects are presented in Table 11. 
Table 12 presents the testing results of correlation 
coefficients among the six factors for males and females 
majoring in Physics and Engineering (MAI). For females in 
71 
TABLE 11. Significant correlation among six factors for all 
subjects 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 
COMPANX r .3299 .3153 .3820 .3802 ..3101 
P .0001 .0001 .0001 .0001 .0001 
MATHANX r .3488 .4016 .1518 
P .0001 .0001 .0070 
TOOLANX r .1601 .4163 .3303 
P .0045 .0001 .0001 
COMPATT r .1703 .1621 
P .0025 .0040 
TRAIANX r .1842 
P .0010 
TOOLATT 
r: correlation coefficient 
p: probability value 
N=314 
Unsignificant correlation coefficients were not listed 
in the table. 
MAI, only the correlation between COMPANX and COMPATT was 
found'significantly different from 0 at the .05 significant 
level. The explanation for this result may be that there 
were only 6 female subjects in MAI. 
For males in MAI (N-45), it was found that COMPANX and 
TOOLANX significantly correlated to each other with a 
correlation equal to .29. Moderate correlations can also be 
observed between COMPANX and MATHANX (r=.41), COMPANX and 
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TRAIANX (r».48), TOOLANX and MATHANX (r=.49), and between 
TOOLANX and TRAIANX (r-.57). 
TABLE 12. Significant correlation for male and female in 
MAI 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 
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r: correlation coefficient 
p: probability value 
N of male = 45 
N of female = 6 
For males (N=24) in Biology or Animal Science (MA2), 
only the correlation between TOOLANX and COMPATT was found 
significantly different from 0 (r=.53, p=.0054). For 
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females in MA2 (N=26), significant correlations were found 
between COMPANX and COMPATT (r-.52, p».0069), COMPANX and 
TRAIANX (r-.68, p=.0001), TOOLANX and TRAIANX (r=.58, 
P-.0019), and between COMPATT and TRAIANX (r=.56, p=.0028). 
For both males and females in MA2, the correlation between 
COMPANX and TOOLANX was not significantly different from 0. 
For males (N=18) in Psychology and Sociology (MA3), all 
the correlations among the six factors were significantly 
different from 0 while only the correlation between TOOLANX 
and TRAIANX was found significantly different from 0 for 
females (N=47) in MA3. Table 13 presents the results of the 
significant correlations for both males and females in MA3. 
High positive correlations can be observed for males in MA3 
between COMPANX and TOOLANX (r=.85), TOOLANX and MATHANX 
(r=.86), and between TOOLANX and TRAIANX (r=.85). 
For males (N=23) in Elementary/Secondary Education 
(MA4), only'the correlation between COMPANX and MATHANX 
(r=.45, p=.0323) was found significantly different from 0. 
For females (N=47) in MA4, significant correlations were 
found between COMPANX and COMPATT (r=.68, p=.0001), TOOLANX 
and TOOLATT (r=,35, p=.0167), COMPATT and TOOLATT (r=.29, 
p=.0472), and between TOOLANX and MATHANX (r».35, p=.0165). 
For both males and females, there was no significant 
difference from 0 of the correlation between COMPANX and 
TOOLANX. 
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TABLE 13. Significant correlations for males and females in 
MA3 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 

















































r: correlation coefficient 
p; probability value 
N of males = 18 
N of females = 47 
Table 14 presents the significant correlations among 
six factors for both males (N=71) and females (N=6) in 
Industrial Education and Technology (MA5). Only the 
correlation between MATHANX and TRAIANX (r=.95, p=.0044) was 
found significantly different from 0 for females in MA5. 
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The reason for this result may be due to the small number of 
female subjects (N=6) in MAS. For males in MAS, significant 
correlations was found between COMPANX and TOOLANX (r=,36, 
p=.0022), COMPANX and COMPATT (r=.26, p=.0269), COMPANX and 
TOOLATT (r=.24, p=.0470), and between TOOLANX and TOOLATT 
(r=.27, p=.0209). 
TABLE 14. Significant correlations for males and females in 
MAS 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 
COMPANX M r 
P 
F 
































r: correlation coefficient 
p: probability value 
N of males = 71 
N of females = 6 
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A comparison of the significant correlations among the 
six factors for males in five academic majors areas is 
presented in Table 15. A very similar pattern of the 
significant correlations among the six factors was found 
among male subjects in MAI, MA3, and MAS. The finding was 
interesting because subjects in MAI (Physics, Engineering) 
and MAS (Industrial Education and Technology) were majoring 
in technical related areas while subjects in MA3 
(Psychology, Sociology) were majoring in non-technical 
related areas. 
Table 16 presents a comparison of the significant 
correlations among six factors for females in five academic 
majors areas. No similar pattern of the significant 
correlations among the six factors can be observed for 
females in the five groups. The correlation between COMPANX 
and COMPATT was found significantly different from 0 for 
females in MAI, MA2, and MAS; while for females in MA2 and 
MAS, correlation between TOOLANX and TRAIANX was found 
significantly different from 0. 
Study results indicated that the correlation between 
COMPANX and TOOLANX was found significantly different from 0 
for males in MAI, MAS, and MAS. However, the correlation 
between COMPANX and TOOLANX for all females in the five 
groups showed no significant difference from 0. Based on 
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TABLE 15. Significant correlations for males by majors 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 
COMPANX MAI .4067 .2939 .3560 .4769 
MA2 
MA3 .7721 .8539 .6368 .7295 .5404 
MA4 .4474 
MAS .3802 .3580 .2627 .4071 .2365 
MATHANX MAI .4854 .3742 .4578 
MA2 
MA3 .8590 .6508 .8045 .5367 
MA4 
MAS .2763 .2611 .4344 
TOOLANX MAI .5736 
MA2 .5251 
MA3 .7022 .8534 .5992 
MA4 
MAS .3042 .2737 
COMPATT MAI .3288 
MA2 









N of MAI = 45 
N of MA2 = 24 
N of MAS = 18 
N of MA4 = 23 
N of MAS = 71 
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TABLE 16. Significant correlations for females by majors 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 
COMPANX MAI .9410 






















N of MAI = 6 
N of MA2 = 26 
N of MA3 » 47 
N of MA4 = 47 
N of MAS = 6 
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the findings of the study, the hypothesis that computer 
anxiety scale is unrelated to tool anxiety for all subjects, 
and for males and females with different academic majors was 
rejected. 
Research hypothesis 2 
It was hypothesized that the correlations between the 
computer anxiety scale scores and the tool anxiety scale 
scores are not significantly different for (a) males and 
females, and for (b) subjects with different academic 
majors. 
To test the hypothesis, the r-to-Z transformation was 
first applied to transform the correlation coefficients to z 
scores. The chi-square statistics was then performed to 
test the hypothesis. Because there were only 6 female 
subjects in each MAI and MAS, they were not included in the 
calculation for the hypothesis testing. In other words, for 
males there were 5 academic groups included while for 
females, only MA2, MA3, and MA4 were included in the 
hypothesis analysis. Therefore, the degree of freedom for 
all subjects was 7 while the degrees of freedom for majors 
and interaction were 2. 
The results indicated that, for all subjects and for 
subjects with different academic majors, significant 
differences of the correlations were found between COMPANX 
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and TOOLANX and between TOOLANX and COMPATT, No significant 
difference of the correlation between COMPANX and TOOLANX 
was found between males and females. 
It was also found that the correlations between COMPANX 
and COMPATT, COMPANX and TOOLATT, TOOLANX and TOOLATT, and 
between COMPATT and TOOLATT were not significantly different 
among all subjects, between males and females, nor among 
subjects with different academic majors. However, the 
correlations between COMPANX and TOOLANX, COMPANX and 
COMPATT, and between TOOLANX and TOOLATT were significantly 
different in terms of the interaction of major and sex. 
The results of the test are summarized and presented in 
Table 17. Based on the above findings, the hypothesis 2 was 
rejected at .05 level. 
Research hypothesis 3 
It was hypothesized that the means for computer anxiety 
or tool anxiety are equal among (1) males, (2) females, and 
(3) subjects from different academic major areas. 
Multivariate analysis of variance (MANOVA) was employed 
to test the hypothesis. For testing the hypothesis of no 
overall major effect, the Wilks X = 1.65, df=4,303, p=.025. 
For testing the hypothesis of no overall sex effect, the 
Wilks X = 5.01, df=1,303, and p=.0001. The results of 
MANOVA indicated that sex and major had significant effects 
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TABLE 17. Results of chi-square test of correlations 
difference 
Correlation Source df X» 
Significant 
level 
COMPANX and TOOLANX All 7 22.34 .005 
Sex 1 1.15 n.s. 
Major 2 6.77 .05 
Interaction 2 17.06 .001 
COMPANX and COMPATT All 7 13.72 n.s. 
Sex 1 .96 n.s 
Major 2 4.43 n.s. 
Interaction 2 7.73 .05 
COMPANX and TOOLATT All 7 3.27 n.s. 
Sex 1 .01 n.s. 
Major 2 1.19 n.s. 
Interaction 2 1.96 n.s. 
TOOLANX and TOOLATT All 7 4.93 n.s. 
Sex 1 .18 n.s. 
Major 2 .50 n.s 
Interaction 2 5.53 n.s. 
TOOLANX and COMPATT All 7 19.36 .01 
Sex 1 2.12 n.s. 
Major 2 10.66 .005 
Interaction 2 5.01 n.s. 
COMPATT and TOOLATT All 7 11.65 n.s. 
Sex 1 3.05 n.s. 
Major 2 1.87 n.s. 
Interaction 2 7.42 .05. 
All: for all subjects 
n.s.: non significant 
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on the mean of the six factors. No significant effect was 
found of the interaction between sex and major. The results 
of ANOVAS for the individual variables are summarized and 
presented in Table 18. 
TABLE 18. Significant results of ANOVA for the mean 
differences 
Dependent Total Major Sex Major*Sex 
variable P Prob. F Prob. F Prob. F Prob. 
COMPANX 4.75 .000 3.28 .017 
MATHANX 2.51 .009 
TOOLANX 3.56 .000 12.27 .001 
COMPATT 
TRAIANX 3.57 .000 11.95 .001 
TOOLATT 9.76 .000 4.28 .002 12.43 .001 
The results of ANOVAS indicated that significant 
differences of the means of COMPANX, MATHANX, TOOLANX, 
TRAIANX, and TOOLATT were found for all subjects. It was 
also found thàt students with different academic majors had 
significant differences on both the means of COMPANX and 
TOOLATT. Significant differences on the means of TOOLANX, 
TOOLATT, and TRAIANX were also found between males and 
females. 
Caution was suggested concerning the significant 
results of the ANOVAS. It must be noted that major and sex 
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were adjusted for each other in the process of analysis. 
That is, the major was examined by controlling the sex and 
sex was examined by controlling the major. Study results 
revealed that there were significant differences on computer 
anxiety among the majors but not between the genders. If 
the major was not controlled in the statistical analysis, it 
is likely that significant differences on computer anxiety 
might be found between males and females. It must also be 
noted, however, that the major might be overcontrolled 
because sex difference had already had an effect on the 
initial selection of majors. Males were found to be 
predominating in the technical related areas while females 
were found to be predominating in the non-technical related 
areas. 
By further examination of the least square means of the 
six factors by sex and majors, it was found that among the 
five groups, MAI (Physics, Engineering) possessed the least 
anxiety toward computer while subjects in MAS (Psychology, 
Sociology) were more anxious about computers than subjects 
in the remaining groups. Concerning the attitude towards 
using tools or machines (TOOLATT), it was found that 
subjects in MAI had the most positive attitude while 
subjects in MA4 (Elementary/Secondary Education) possessed 
the most negative attitude among the five groups. It can 
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also be observed that females appeared to have higher tool 
anxiety and trait anxiety and possess more negative attitude 
toward the using of tools or machines than do males. 
Table 19 presents the least square means of the six 
factors and the Z values of the least square means were 
shown in Table 20. By plotting the Z values, Figure 2 
graphically presents the differences of the means of the six 
factors between males and females. Bar charts in Figure 3 
present the differences of the means of the six factors 
among the five academic groups. Based on the above 
findings, the hypothesis that the means for computer anxiety 
or tool anxiety are not different between males and females 
and among different academic areas was rejected. 
TABLE 19. Least square means by sex and majors 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 
LSM LSM _ LSM LSM LSM LSM 
Sex 
Male -9.72 -5.43 -4.52 -5.53 -3.01 -2.45 
Female -7.18 -3.87 -2.76 -5.95 ^.42 -.30 
Major 
MAI -13.69 -7.85 -3.93 -5.89 -2.94 -2.59 
MA2 -6.06 -3.68 -4.27 -5.75 -.78 -1.78 
MA3 -6.04- -3.70 -3.20 -5.73 -1.78 -.36 
MA4 -7.07 -3.75 -3.47 -5.47 -1.98 0.36 
MA5 • -9.37 -4.29 -3.32 -5.87 -1.11 -2.5 
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TABLE 20. Z values of the least square means by sex and 
majors 
COMPANX MATHANX TOOLANX COMPATT TRAIANX TOOLATT 
Z Z Z Z Z Z 
Sex 
Male -.10 -.16 -.23 .10 -.22 -.24 
Female .16 .05 .30 -.03 .32 .30 
Major 
MAI -.52 -.49 -. 05 -.009 -.20 -.28 
MA2 .28 .08 -.16 .03 .24 -.07 
MA3 .28 .07 .17 .04 .04 .29 
MA4 .18 .07 .09 .11 -.004 .47 
MAS -.07 -.004 .13 -.003 .17 -.26 
Research hypothesis 4 
It was hypothesized that the selected demographic 
variables do not contribute to the prediction of subject's 
computer anxiety scale scores and tool anxiety scale scores. 
A stepwise multiple regression analysis, controlling 
for sex and major was performed to test hypothesis 4. The 
demographic variables selected to test hypothesis 4 were 
age, current educational level (ED), number of courses taken 
using computers (COMPC), number of courses taken using tools 
or machines (TOOLC), father's occupation (POCUP), mother's 
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Results of the test are summarized and presented in 
Table 21. 
TABLE 21. Significant predictors for COMPANX, COMPATT, 




entered F Prob. R* 
COMPANX 1 COMPC 30.82 .0001 .1045 
2 MED 22.78 .0001 .1477 
3 FED 16.35 .0001 .1577 
COMPATT 1 COMPC 5.96 .0153 .0221 
2 MED 4.35 .0139 .0320 
TOOLANX 1 TOOLC 7.77 .0057 .0286 
2 MED 5.45 .0048 .0398 
3 FED 5.43 .0014 .0585 
TOOLATT 1 TOOLC 7.97 .0051 .0293 
2 MED 5.92 .0030 .0431 
3 MOCUP 5.40 .0014 .0582 
For dependent variable COMPANX (computer anxiety), 
COMPC (courses taken using computers) entered into the model 
first. The R square coefficient accounted for 10.45% of the 
variances. MED (mother's education) was the second variable 
entered into the regression model. Both COMPC and MED 
accounted for 14.77% of the variances (R square = .1477). 
FED (father's education) was entered next into the model. 
The R square coefficient for the three variables accounted 
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for an additional 15.77% of the variances. That is, 
additional to the variances explained by sex and major. No 
other variables were found that met the .05 significant 
level for entry into the model. 
For dependent variable COMPATT (attitude toward using 
computers), only two variables, COMPC and MED, were entered 
into the regression model. The R square for COMPC was .0221 
while the R square for COMPC and MED was .0320. In other 
words, COMPC and MED accounted for 3.20% of the variances. 
After these two variables were entered into the model, no 
other variables met the .05 significant level for entry into 
the model. 
For dependent variable TOOLANX (tool anxiety), TOOLC 
(courses taken using tools or machines) entered into the 
regression model first. The R square coefficient was .0286 
which indicated that TOOLC accounted for 2.86% of the 
variances. MED was entered next into the model. The R 
square indicated that TOOLC and MED accounted for 3.98% of 
the variances. FED was the last variable entered into the 
model for TOOLANX. The R square was .0585. In other words, 
TOOLC, MED, and FED accounted for 5.85% of the variances. 
For dependent variable TOOLATT (attitude toward using 
tools or machines), three predictor variables were 
significant and were entered into the regression model. 
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Again, TOOLC entered into the model first. As presented in 
Table 21, TOOLC, MED, and MOCUP (mother's occupation) had an 
R square of .0293, .0431, and .0582 respectively which also 
indicated that TOOLC accounted for 2.93% of the variances, 
while a combination of the three variables accounted for 
5.82% of the variances. No other variables were found to be 
significant at .05 level to enter into the model. 
From the results of test, it can be observed that MED 
was the most common predictor variable for COMPANX, COMPATT, 
TOOLANX, and TOOLATT. It was also found that for both 
COMPANX and COMPATT, number of courses taken using computers 
(COMPC) entered into the regression models first while 
number of courses taken using tools or machines (TOOLC) was 
the first predictor variable entered into the models for 
TOOLANX and TOOLATT. Based on the findings reported above, 
the hypothesis 4 was rejected. 
Table 22 presents the correlation coefficients between 
the four dependent variables and the selected demographic 
variables. 
Computer anxiety (COMPANX) was found significantly and 
negatively correlated with subject's education level (ED), 
courses taken using computers (COMPC), mother's occupation 
(MOCUP), and mother's education (MED). Significant negative 
correlations were also found between computer attitude and 
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TABLE 22. Significant correlation between factors and 
demographic variables 
ED COMPC TOOLC MOCUP MED 
COMPANX r -.1132 -.3191 -.1218 -.2396 
P .0454 .0001 .0326 .0001 
N 313 307 308 305 
COMPATT r -.1687 
P .0030 
N 307 
TOOLANX r -.1391 
P .0154 
N 303 
TOOLATT r -.1325 -.1657 
P .0202 .0038 
N 307 303 
r: correlation coefficient 
p: probability value 
N; sample size 
COMPC and MED. Tool anxiety (TOOLANX) was significantly and 
negatively correlated to the number of courses taken using 
tools or machines (TOOLC), while tool attitude (TOOLATT) had 
significant correlations with TOOLC and COMPC. The more the 
computer or tool related courses were taken, the less the 
difficulties of using or learning computers or machines had 
occurred which, in turn, could reduce the computer anxiety 
or tool anxiety as well as modify the individual's negative 
attitude toward computers or tools. 
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CHAPTER V SUMMARY, CONCLUSIONS, DISCUSSION, AND 
RECOMMENDATIONS 
The purpose of this chapter is to summarize the 
research results from preceding chapters, draw conclusions 
based on the findings and present some recommendations. 
Summary 
Restatement of the problem 
This study was designed to investigate the relationship 
between computer anxiety and tool anxiety and to examine if 
persons with different academic choices differ on the 
anxiety toward computers or tools. 
Restatement of the purposes 
The purposes of this study, along with the 
investigation of the relationship between computer anxiety 
and tool anxiety, were to understand the nature of computer 
anxiety and tool anxiety and to examine the possible 
variables which contribute to the prediction of computer 
anxiety or tool anxiety. 
To achieve the purposes of this study, a paper and 
pencil form of questionnaire was used for collecting the 
data. The instrument consisted of 80 items concerning 
personal background, trait anxiety, math anxiety, computer 
anxiety and tool anxiety. 
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In order to examine if variance for an individual item 
differentiated among groups, the 2-way analysis of variance 
was conducted to test the equality of item means by sex and 
by major. The results indicated that both sex and major had 
significant effects on the items. The decision vas made 
that both variables, sex and major, would be statistically 
controlled when the factor analysis were conducted. 
The factor analysis adjusted for sex and major was then 
performed to verify the underlying structure of the 
instrument. Six orthogonal factors were extracted from the 
analysis. These six factors were: (1) computer anxiety, 
(2) math anxiety, (3) tool anxiety, (4) computer attitude, 
(5) trait anxiety, and (6) tool attitude. Six factor scores 
which were defined as the sum of the item scores loaded on 
the factor were used in the hypotheses analyses. 
Four hypotheses were formulated and tested at .05 
significant level of significance. The findings and 
conclusions related to the four research hypotheses are 
summarized and presented in the following section. 
Conclusions 
This section provides restatements of the research 
hypotheses formulated in this study, followed by a brief 
discussion of the findings and conclusions. 
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Hypothesis 1 
The computer anxiety is unrelated to tool anxiety for 
all subjects, and for males and females with different 
academic majors. 
Conclusion 1 
According to the data presented in Table 11 and Table 
15, the correlation between computer anxiety and tool 
anxiety was found to be significantly different from 0 for 
all subjects, and for male subjects majoring in Physics, 
Engineering, Psychology, Sociology, or Industrial Education 
and Technology. For all female subjects and for males 
majoring in Animal Science, Biology Science, Elementary 
Education, or Secondary Education, the correlation between 
computer anxiety and tool anxiety was not significantly 
different from 0. It was also found for all subjects that 
math anxiety, trait anxiety, computer attitude, and tool 
attitude were significantly correlated with computer anxiety 
and tool anxiety. Based on the above findings, the null 
hypothesis was rejected. 
Hypothesis 2 
The correlations between computer anxiety and tool 
anxiety are not significantly different between sex and 
among subjects with different academic majors. 
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Conclusion 2 
Based upon the findings reported in Table 17, the null 
hypothesis was rejected at the .05 level of significance. 
Subjects with different academic majors differed 
significantly with regard to the correlation between 
computer anxiety and tool anxiety. However, the correlation 
was not significantly different between males and females. 
It was also found that the correlation between tool 
anxiety and computer attitude was significantly different 
among the five groups. No other correlation among the four 
factors - computer anxiety, tool anxiety, computer attitude, 
and tool attitude - was found to be significantly different 
either between males and females or among the five groups. 
Hypothesis 3 
The means of computer anxiety or tool anxiety are equal 
among males, females, and subjects with different academic 
majors. 
Conclusion 3 
The results of MANOVA indicated that sex and academic 
major had significant effects on the mean of the six 
factors. For each factor, the results of ANOVAS indicated 
that subjects among the five groups revealed significant 
differences with regard to the mean of computer anxiety but 
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not on the mean of tool anxiety. By examining the least 
square means of computer anxiety for the five groups, it was 
found that subjects in Physics or Engineering had the least 
anxiety toward computers while subjects majoring in 
Psychology or Sociology possessed the most anxiety toward 
computers. The rank (from least to most) of possessing 
computer anxiety among the five groups was s (1) Physics, 
Engineering, (2) Industrial Education and Technology, (3) 
Elementary Education, Secondary Education, (4) Animal 
Science, Biology Science, (5) Psychology, Sociology. The 
five groups produced also significant differences in regard 
to the mean of tool attitude. 
Study findings also revealed that males and females 
differed with reference to the mean of tool anxiety but did 
not differ on the mean of computer anxiety. It was found 
that females had higher tool anxiety than males. Males and 
females produced also significant differences in the means 
of trait anxiety and tool attitude. 
Based on the results presented in Table 18 and Table 
19, the null hypothesis was rejected. 
Hypothesis 4 
The selected demographic variables do not contribute to 




Eight demographic variables were selected to test 
hypothesis 4. They were: (1) age, (2) subject's 
educational level, (3) number of courses taken using 
computers, (4) number of courses taken using tools or 
machines, (5) father's occupation, (6) mother's occupation, 
(7) father's education, and (8) mother's education. The 
stepwise multiple regression analysis adjusted for sex and 
major was conducted to test the hypothesis. 
Based upon the findings reported in Table 21, the null 
hypothesis was rejected at .05 significant level. The 
findings indicated that for the dependent variable, computer 
anxiety, three variables - computer courses taken, mother's 
education, and father's education - were entered into the 
regression model which accounted for 15.77% of the variances 
additional to the variances explained by sex and major. 
For the dependent variable, tool anxiety, three 
variables - tool courses taken, mother's education, and 
father's education - were entered into the model which 
accounted for an additional 5.85% of the variances. For the 
dependent variable, attitude toward using computers, only 
the computer courses taken and mother's education were 
entered into the model which accounted for 3.2% of the 
variances. For the variable, attitude toward using tools or 
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machines, three predictive variables were found. They were 
tool courses taken, mother's education, and mother's 
occupation. These three variables accounted for an 
additional 5.82% of the variances. 
Discussion 
Study findings that males and females revealed 
significant difference on tool anxiety and that females had 
higher tool anxiety than males are consistent with the 
previous findings by James (1984) and Hoffman (1983). 
However, the findings that males and females had no 
difference on computer anxiety does not confirm Raub's 
(1981) findings that gender had significant relationship 
with computer anxiety. 
Study results revealed that for all subjects included 
in this study computer anxiety was significantly correlated 
with tool anxiety. Math anxiety, trait anxiety, computer 
attitude and tool attitude were also found to be 
significantly correlated with computer anxiety and tool 
anxiety which confirms Lin's (1985) findings that computer 
anxiety was correlated with trait anxiety. However, for all 
the female subjects and for males in some academic subjects, 
no significant correlation was found between computer 
anxiety and tool anxiety. 
99 
It must be noted that caution should be taken in 
generalizing these conclusions. Two problems encountered in 
the analysis of the study. The first one is unbalanced 
sample size in subgroups. There were only 6 females 
subjects in MAI (Physics, Engineering), and MAS (Industrial 
Education and Technology). Also, the samples included in 
this study were students in selected classes at Iowa State 
University. They are a group with a limited range of age 
and personal background. The second one is that after the 
factor analysis, only 4 items were selected and used to 
measure subject's tool anxiety in this study. It is quite 
likely that these two problems may account for some of the 
differences of the findings. 
Caution is also suggested concerning the results of 
analysis of variance of computer anxiety and tool anxiety. 
Some predictive variables were identified in this study. 
The regression analysis was conducted by controlling sex and 
major. In order to find a better fit model to explain the 
variances of computer anxiety and tool anxiety, other 
variables are needed to add to the analysis. 
Recommendations 
Based upon the results of this study, the following 
recommendations were proposed: 
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similar research is recommended by using another 
population with balanced sample size in subgroups 
and selecting more items to measure computer 
anxiety and tool anxiety. 
Repeated research is needed for three 
controversial findings in this study: (1) males 
and females had no differences on computer 
anxiety (when major was controlled), (2) computer 
anxiety and tool anxiety was not correlated among 
females majoring either in technical related 
areas or in non-technical related areas, and (3) 
a similar pattern of the significant correlations 
among the six factors was found among males in 
technical areas (Physics, Engineering, Industrial 
Education & Technology) and non-technical related 
areas (Psychology, Sociology). 
Further research on more inclusive variables 
contributing to the variances of computer anxiety 
and tool anxiety is recommended. 
Experimental research on reducing computer 
anxiety or tool anxiety is recommended. 
Research on the development of a theoretical 
causal model to explain the relationships among 
computer anxiety or tool anxiety and causal 
variables is recommended. 
101 
BIBLIOGRAPHY 
Cambre, M. A. & Cook, 0. L. (1985). Computer anxiety: 
definition, measurement, and correlates. Journal of 
Educational Computing Research. 1 (1), 37-54. 
Cattell, R. B. & Scheier, I. H. (1958). The nature of 
anxiety: A review of thirteen multivariate analysis 
comprising 814 variables. Psychological Reports. 4, 
351-388. 
Cattell, R. B. & Scheier, I. H. (1961). The meaning and 
measurement of neuroticism and anxiety. New York: Ronald 
Press. 
Fennema, B., Editor. (1981). Mathematics education 
research; implications for the 80's. Alexandria, 
Virginia: Association for Supervision and Curriculum 
Development. 
Fox, L. (1977). The effects of sex role socialization on 
mathematics participation and achievement. In Fox, L., 
Fennema, E. & Sherman, J. (Editors), Women and 
Mathematics: Research Perspectives for Change. 
Washington, D.C.: U.S. Department of Health, Education, 
and Welfare. 
Gaudry, E. & Fitzgerald, D. (1971). Test anxiety, 
intelligence and academic achievement. In Gaudry, E. & 
Speilberger, C. D. (Editors), Anxiety and Educational 
Achievement. Adelaide, Australia: John Wiley & Sons 
Australasia Pty Ltd. 
Gaudry, E., & Spielberger, C. D. (1971), Anxiety and 
educational achievement. Adelaide, Australia: John Wiley 
& Sons Australasia Pty Ltd. 
Hall, C. S. (1954). A primer of Freudian psychology. 
Cleveland: World Publ. Co. 
Haven, E. W. (1972). Factors associated with the selection 
of advanced academic mathematics courses by girls in high 
school. Research Bulletin 72-12. Princeton, NJ: 
Educational Testing Service. 
Hoffman, v. (1983). ^ examination of mechanical anxiety. 
Unpublished Doctoral Dissertation, Southern Illinois 
University at Carbondale. 
102 
James, C. E. (1984). The development and validation of 
tool anxietv scale forms: A comparative study. 
Unpublished Doctoral Dissertation, Iowa State University, 
Ames, Iowa. 
Jay, T. B. (1981). Computerphobia: what to do about it. 
Educational Technology, 21 (1), 47-48. 
Keating, D. P., Editor. (1976). Intellectual talentt 
research and development. Baltimore: The Johns Hopkins 
University Press. 
Kerlinger, F. N. & Pedhazur, E. J. (1973). Multiple 
regression in behavioral research. New York: Holt, 
Rinehart and Winston, Inc. 
Right, H. R. (1966). Relation of achievement motivation 
and test anxiety to performance in programmed 
instruction. Journal of Educational Psvcholoov. 57. 
14-17. 
Levien, R. E. (1972). The emerging technology. New York: 
McGraw-Hill Book Company. 
Levitt, E. E. (1980). The psychology of anxiety. 
Hillsdale, N.J.: Lawrence Erlbaum Associates, Inc. 
Lin, L. Z. (1985). The development. validation, and 
application of a computer anxietv instrument. Unpublished 
Doctoral Dissertation, Iowa State University, Ames, Iowa. 
Mandler, G. (1972). Comment on Dr. Sarason's paper. In 
Spielberger, C. D. (Editor), Anxietv: Current Trends in 
Theory and Research. New York: Academic Press. 
Maurer, M. M. (1983). Development and validation of a 
measure of computer anxietv. M.S. Thesis, Iowa State 
University, Ames, Iowa. 
May, R. (1977). The meaning of anxietv. New York: W.W. 
Norton & Company, Inc. 
McClure, A. F., Chrisman, J. R. & Mock, P. (1985). 
Education for work. Rutherford: Fairleigh Dickinson 
University Press. 
103 
Miller, W. G., Benton, B. A., & James, C. E. (1983). The 
measurement of anxiety related to the usage of machines. 
tools, and appliances. Unpublished Manuscript. Funded 
by Iowa State Department of Public Instruction, Des 
Moines, Iowa. 
Powers, W. G., et al. (1973). The effects of prior 
computer exposure on man-machine computer anxiety. Paper 
presented at the International Communication Association 
Convention, Montreal, Canada, April 25-28. (ERIC ED. 089 
763). 
Raub, A. C. (1981). Correlates of computer anxiety in 
college students. Unpublished Doctoral Dissertation, 
University of Pennsylvania. 
Raub, A. C. (1983). Conquering computer fear. Management 
World. 12 (1), 16-17. 
Richardson, F. C. & Suinn, R. M. (1972). The Mathematics 
Anxiety Rating Scale: psychometric data. Journal of 
Counseling Psychology. 19. 551-554. 
Richardson, F. C. & Wbolfolk, R. L. (1980). Mathematics 
anxiety. In Sarason, I, G. (Editor), Test Anxietyt 
Theory. Research, and Applications. Hillsdale: Lawrence 
Erlbaum Associates, Inc. 
Rogers, E. M. & Eichholz, G. (1964). Resistance to the 
adoption of audio-visual aids by elementary school 
teachers: contrasts and similarities to agricultural 
innovations. In M. Miles (Ed.), Innovations in 
Education. New York: Columbia University. 
Rohner, D. J. (1981). Development and validation of an 
index of computer anxiety among prospective teachers. 
M.S. Thesis, Iowa State University, Ames, Iowa. 
Rothfeder. J. (1983). Striking back at technological 
terror. Personal Computing. 7 (2), 62, 64, 66. 
Rubin, C. (1983). Some people should be afraid of 
computers. Personal Computing. 17 (8),55-57, 163. 
Sanders, J. S. (1984). The computer: male, female or 
androgynous? The Computing Teacher. 11 (8), 31-32, 34. 
104 
Sarason, I. G. (1972). Experimental approaches to test 
anxiety: Attention and the uses of information. In 
Spielberger, C. D. (Editor), Anxietv: Current Trends in 
Theory and Research. Vol. II. New York: Academic Press. 
Sarason, I. G., Editor. (1980). Test anxiety: theory. 
research, and applications. Hillsdale, NJ: Lawrence 
Erlbaum Associates, Inc. 
Sawrey, I. M. (1959). Educational psychology. Boston: 
Allyn & Bacon. 
Seidel, R. J. & Rubin, M., Editors. (1977). Computers and 
communications for education. New York: Academic Press. 
Sieber, J. E. (1980). Defining test anxiety: problems and 
approaches. In Sarason, I. G. (Editor), Test Anxiety: 
Theory. Research, and Applications. Hillsdale: Lawrence 
Erlbaum Associates, Inc. 
Spielberger, C. D., Editor. (1966). Anxietv and behavior. 
New York: Academic Press, Inc. 
Spielberger, C. D., Editor. (1972). Anxietv: current 
trends in theory and research. New York: Academic Press, 
Inc. 
Spielberger, C. D. & Diaz-Guerrero, R. Editors. (1976). 
Cross-cultural anxietv. Washington, D. C.: Hemisphere 
Publishing Corporation. 
Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. 
(1970). The state-trait anxiety (STAI) test manual for 
Form X. Palo Alto: Consulting Psychologists Press. 
Stanley, J. C., Keating, D. P., & Fox, L. H., Editors, 
(1974). Mathematical talent: discovery, description, and 
development. Baltimore: Johns Hopkins University Press. 
Tobias, S. (1978). Overcoming math anxietv. New York; W. 
W. Norton & Company, Inc. 
Toff1er, A. (1970). Future shock. New York: Random House, 
Inc. 
Toff1er, A. (1980). The third wave. New York: Morrow 
Press. 
105 
Wolins, L. & Dickinson, T. (1973). Transformation to 
improve reliability and/or validity for affective 
scales. Educational and Psvcholoav Measurement. 33, 
711-713. 
Zimmerman, J. (1982). A woman's guide to occupations in 




There are many people to whom I would like to express 
special thanks. They have contributed in various ways not 
only to this study but also to my entire graduate study at 
Iowa State University. 
I am deeply thankful to my advisor. Or. William D. 
Wolansky, who gave me valuable advice, encouragement, 
support, and father-like friendship at all times. 
A special appreciation is extended to Or. Leroy Wolins 
for his expertise and assistance with the statistical 
analysis used in this study. Many thanks to Dr. William 
Miller for his valuable suggestions and guidance in carrying 
out this study. Sincere thanks to Dr. Trevor Howe and Dr. 
Donald Schuster for their help and advice throughout the 
period of this study. 
I am grateful to many friends who made my study in the 
United States a cheerful and unforgettable learning 
experience. 
My sincere appreciation is expressed to my parents and 
sisters who always cheer me up and give me a hand when there 
was a need. The deepest gratitudes are extended to my 
husband. Dr. Rhung-Jieh Woo, and my daughter, Jessica, for 
their understanding, patience, encouragement and love. 
107 
APPENDIX A: THE QUESTIONNAIRE 
108 
Direction# 
This Instrument is designed to measure your feelings about the usage of tools, 
computers, machines, appliances, and other equipment. There are no right or wrong 
answers, so do not hesitate to respond to the statements frankly. Please do not put 
your name on the instrument. 
Part 1. Background information 
1. Gender (check one) ______ male female 
2. Your current age In years ___________________ 
3. Your major (or intended major) 
k. Your current educational status: _____ freshman sophomore junior 
senior graduate student 
5. How many courses have you taken (at high school and/or college) 
in which you used computers? 
6. How many courses have you taken (at high school and/or college) in which 
you used tools or machines (excluding computers)? 
7. Your father's occupation ___ mainly a house husband unskiI led or semi­
skilled worker ____ skilled worker, farmer white collar office worker 
___ business manager or run own business 
professional ____ other. Please specify 
8. Your mother's occupation a housewife unskilled or semi­
skilled worker ___ skilled worker, farmer ____ white collar office worker 
business manager or run own business 
professional other. Please specify 
9. Your father's education level ___ high school ___ 2 year college 
___ B.S. ___ M.S. ___ Ph.D. ___ other. Please specify 
10. Your mother's education level ___ high school ___ 2 year college 
____ B.S. ___ M.S. ____ Ph.D. ___ other. Please specify 
For the rest of the Items in this questionnaire, based on a 99 points scale, 
please Indicate how strongly each item you agree or disagree with. Respond with 
a "99" if you absolutely agree with the statement and with "1" if you absolutely 
disagree with the statement. Use "50" if you are uncertain. 
1 10 20 30 40 50 60 70 80 90 99 
Absolutely Uncertain Absolutely 
disagree agree 
Items 11 through 20 are statements which people used to describe how they 
GENERALLY feel. Based on the 1-99 points scale listed above, please Indicate 
the degree of your agreement or disagreement to each statement. 
_____ II. I cannot sit in a chair for very long. 
12. I feel anxious about new things. 
13. I am a nervous person. 
____ 14. I feel embarrassed learning about new equipment in front of others. 
____ 15. I lack self-confidence. 
_____ 16. I am inclined to take things seriously. 
_____ 17. I do not like to face a challenge or make a decision by myself. 
18. I usually find myself worrying. 
____ 19. I feel that difficulties are piling up so that I cannot overcome them. 
20. I take disappointments so keenly that I can't put them out of my mind. 
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Items 21 through 30 are statements which refer to things and experiences that 
may cause tension or apprehension. For each item» based on a 99 points scale, 
please Indicate how anxious you would be by it nowadays. 
1 10 20 30 40 50 60 70 80 90 99 
Not anxious a fair amount Very much 
at all anxious 
21. Thinking about an upcoming math test one day prior to the test. 
22. Not knowing the formula needed to solve a particular problem. 
23. Taking an examination (quiz) In a math course. 
2 k .  Listening to a lecture in a math class. 
25. Starting a new chapter in a math book. 
26. Studying for a math test. 
27. Signing up for a math course. 
28. Realizing that you have to take a certain number of math classes to 
fulfill the requirements in your major. 
29. Picking up the math text book to begin working on a homework assignment. 
30. Opening a math book and seeing a page full of problems. 
Part II. Feelings or reactions toward the learning or use of tools, computers, 
machines, appliances, and other equipment. 
Based on the 99 points scale, please Indicate the degree of your agreement 
or disagreement to each statement. 
1 10 20 30 40 50 60 70 80 90 99 
Absolutely Uncertain Absolutely 
disagree agree 
31. When I figure out how to use a new tool, I feel good. 
32. I like working with machines and gadgets. 
33. I get a sinking feeling when I think that, no matter what, I have to 
learn about and use computers. 
34. Computers are fascinating and fun. 
35. If I were to use some tools, I'd be constantly afraid of 
hurting myself. 
36. I prefer to stay away from computers. 
37' Industrial machines seem so dark and gloomy. 
38. I am not the type of person who does well with computers. 
39. It may not be fair, but people who work with machines for a 
living don't appeal to me as much as people who work at a desk. 
40. I feel a sense of insecurity when attempting to use a computer. 
41. I feel apprehensive about using a computer. 
42. Machines would be less frightening if they could muffle the sound. 
43. Computers make me feel so stupid. 
44. I (will) avoid certain classes/Jobs If these involve the use of computers. 
45. When I hear the word "computer", I have a feeling of dislike. 
46. If available, I would choose computer related work over other 
possibilities as my future job. 
47. I am looking forward to the time when computers are In all homes. 
48. Being around sharp objects makes me nervous. 
49. A lot of tools are too heavy for me to use with confidence. 
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1 10 20 30 40 50 60 70 80 90 99 
Absolutely Uncertain Absolutely 
disagree agree 
50. Computers make me feel helpless. 
51. I don't have many tools of my own. 
52. It would be really great to "manufacture" my own furniture using 
machInes. 
53. Computers complicate business operations. 
54. Computers isolate people by preventing normal social interactions. 
55. My mother feels that repairing a car is a man's Job. 
56. Computers make me feel uneasy and confused. 
57. Our country relies too much on computers. 
58. Girls that like to work on cars are a little unusual. 
59. People would like me more if I were really handy in using 
machines or tools. 
60. Computer technology is creating a lot more unhappiness among 
people than the help it provides. 
61. Children should be introduced to computers. 
62. Everyone should be willing to give computers a try. 
63. People ought to know how to make repairs on their homes and cars. 
64. My father encouraged me to learn the use of tools and machines. 
65. Males are not naturally more mechanically inclined than females. 
66. In today's world, everyone should know how to use computers in some way. 
67. I would rather figure out how a machine works than have someone 
explain it to me. 
68. Computers are beneficial aids to a modern society. 
69. I worry about the negative consequences of putting computers 
in schools. 
70. I sometimes imagine being injured by a machine. 
71. Machines are frustrating because they break down so often. 
72. My parents were a lot of help in teaching me to accept and 
use machines. 
73. When I was young, I preferred mechanical toys over games and 
other kinds of toys. 
74. It irks me that companies haven't made their machines less noisy. 
75. School-wide emphasis on experimenting with computers should be encouraged. 
76. I find that some machines are as beautiful as fine sculpture or other art. 
77. Learning about computers is a waste of time. 
78. I enjoy being able to measure things to a high precision. 
79. Computers make me feel as though I am lost in a Jungle of 
"commands" and cannot find my way out. 
80. I'm afraid I might lose control of a power lawn mower. 
*** THANK YOU VERY MUCH FOR your HELP! *** 
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APPENDIX B: INVITATION LETTER 
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Date; 9-16-8? 
To: Dr. Gerald E. Klonglan 
Chairman 
Department of Sociology 
From; William D. Wolansky 
This memo is written to request your cooperation in permitting 
Mrs. Yea-Ru Chuang to survey students in your Department regarding 
computer and tool anxiety. 
Yea-Ru Chuang Is a Ph.D. candidate in the Department of Industrial 
Education & Technology. She will want to distribute the questionnaire 
personally in selected classes near the end of the class period and 
then return the following session to pick up the completed questionnaire 
so that this survey would not consume the instructor's valuable 
instructional time. 
She will need the names of the professors she can contact for making 
the necessary arrangements to distribute and collect the questionnaire. 
Your cooperation is critical to her completion of her research. 
Thank you for your continued support. 
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Courses Selected to Collect the Data 
DEPARTMENT 
Physics; 
1. Phys 100 
2. Phys 222, Sec 2 
3. Phys 322 
4. Phys 480 
Biology Science: 
5. Biol 110, Sec 2 
Chemistry; 
6. Chem 164, Sec A 
INSTRUCTOR 
Dr. T. Rizzo 
Dr. B. L. Young 
Dr. F. Whon 
Dr. B. L. Young 
Dr. W. Rowley 
Ms. J. Larew 
Industrial Education & Technology; 
7. lEDT 216 
8. lEDT 316 
9. lEDT 326 
Psychology; 
10. Psych 301 Sec A C 
11. Psych 440 Sec C 
Sociology; 
12. Soc 305 
Secondary Education: 
13. Sec Ed 204 Sec A 
14. Sec Ed 204 Sec E F 
15. Sec Ed 204 Sec G 
Dr. W. Smidt 
Dr. W. Smidt 
Dr. R. Smith 
Dr. T. Turnage 
Dr. L. Wolins 
Dr. D. Dean 
Mrs. J. McKay 
Dr. D. Owen 
Mrs. V. Oster 
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